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A civile procedure for preparing pure aalachito preen 
Irucocyanid© (h f h *-totx^T»thjdjiiaTia)OtilpheRj'l^otanitrile) 
is outlined, fho loucocyanlda, a elorleGs salt liusoluLlo in 

Pe> tar Organic. 

water, when dissolved in i -g siaing - solvents easily undergoes 
ultraviolet photolysis to fora the dyo typical of nalachlto 
green, with a suggested quantum yield of unity* 

Topical indirect effects are observed when acctono, 
berasyl alcohol, acetoacetio eater, asthyl alcohol, bensono 
or acetic acid solutions of the leucocyaal.de am ixradiatod 
with 200 iev T-Rays or U 'or betatron gmma rays. The color 
produced in the irradiated solutions is detersirsed in terns 
of percent transmission of light of 61x00 Angst ren Units vavc- 
length, and la coopered quantitatively with standard solutions 
of known concentrations of malachite green oxalate in the sol- 
vents employed, Fither acotic acid or dilute hydrochloric 
acid is added to each ^gi&to-caa t ta st e s* sample or color otan- 

C d I 

dard to stabilise the r.-lirrr.i- r^3t .H.uy of the dyo famed. 
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Color formation upon irradiation of the leucocyanido in 
dilute eolutlon In benzyl alcohol or acetone woo found to be 
linear with X-lay dosage from zoro to 8000 noentgeno (r), 
and in benzyl alcohol wn» found not to be critically dependent 
upon radiation wavelength , dose rate, mil affects or acid 
content during irradiation. Dye formation mo found to be 
do’wsndent upon tho concentration of loucocyanido dissolved 
in benzyl alcohol* At the naxirsun* concentration studied, 
0*0525 crar solos of loucocyanido per liter of benzyl alcohol, 
a solution dose of 3 ? 00 r of v -<aye produced 4,20 rdcronoleo 
of dye por liter, oatinotad to bo equivalent to an ionic 
yield of 0,5 nolocules of dye fornod for each ion -pair created 
in tho solvent by tho absorbed radiation. 

ho leucocyenido at this concentration in benzyl alcohol, 
when irradiated with -Pays or gcarm rays and tho account of 
color forno I rend spectronhotosjotrlcally through a ono conti- 
netor optical path at 6400 Angstrors, poosossen a radiation 
done range of 100 r to 20,000 r, £ 10 percont* 
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c ■ Dye concentration in 'icro..olors ncr liter. 

(1 r.olo of r ladilbo croon oxalate is P r.ol*c of dyo). 
jft* s Percent Tr^noral ttnnce at *3400 Ancstrens, l.OO'J cn. 

ontic 1 < h, silica absorption cell, cc” -re I to doubly 

distilled wr^er ualnp Scclrtcn .odel 3 r ipcctr' > -'hotoneter. 
Adj. Or * ^rc-er:t trwatmittar.ee a» cumin* * - 1 0 rt e * 0.00. 
D * Crticel er «.tt/ 2 Lo f i (1„0/ dj. 'T } . 

K « ( a *'/-w c.» fro’-i c - >.10 to 40.0, r meiv v ' + w’ constant 
fro~ color standard# '»ccordin , - ; to oor’e T «•». 

L • { u« .. 0 ' c/eur lODOrd) , pacific dye vfceld ir nicronoloe 
p?r liter p>r lOQOr:!, in the irradiated orr.nloa. 
r/ .in. * *libr*t 1 eir do;:o of ra4iati r *n ir "cant gone per 
rim . 

r * "ota l crll' rate ' air doav. 

d s • olvoot i^neity in err *.3 < -r cu^ir e»\ti‘»etcr. 

rd * i' 1 Jus tod • lr dos", r x <3, 

I ■ * ocr'* to :*o in > reec c* n*‘i. rode. 

’ 2 ' u.t or of ’•ours elapse/ between ixiiif ?:•’ ooecfcrc- 

' nto"*etrlc r ,o ' inr of color i r > .^r * 1 ~> * ^ * 

sanol- . 
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The leucocyanides, or rcoro pro-vsrly the acetonitriles, 
of the tri phony lpeth&ne dyes are highly photosensitive to 
the ultraviolet rollon of light energies , having p n absorp- 
tion coefficient greater than ten thousand at 2700 /nr strom 
Units in on© case (H-l) when in alcoholic solution, with a 
clf>i ed quantum efficiency of unity in two c*c s. Upon ab- 
sor tion of n ein-.l® liht eusntuai , the colorless leucocynnld# 
nolocul© lissocirtcs into a cypnld© ion and the hirhly colored 
dyo ion. It is x)SOible to study th© ultraviolet quantum 
ylel-’o of dilute alcohollo solutions of these substances by 
coloriffotrlc co^rarlsona with standard dyo solutions*'. The 
l®ucocy r nido of ^lnchlto ~reen dye is particularly amn- 
able to study because of its cons i darkle solubility in al- 
most all ormnic solvent® except petrol our' other and water, 
rnd ' ocruc© of the fact th~t upon ~>hotolrsls th® highly col- 
ore' bluo-yreen <«y© typical of mnlrchit© r^on is produced, 
n dyo rep Uly wo^surod pun titatlvoly in solution with a 
*r>*ctro: A 'o toaster nt 6300-5400 *n~ troa units in the rorlon 
of r ^test tr«not>^r©rcv of the '-"rent Irueo cyanide solution. 

f 1 though -lufficient cupntities of ^ir.cblt© rroen Iruco- 
cy snide of the desired purity coul^ bo synthesized only with 
the reptect difficulty, it was desired to study th® effect 

-oto*j L’r. J . J, Calvert , *es latent ro *“©s nor' ' ' of Chonl at ry , 
The Chio ‘ tnte University, in conjunction with the author, 
expects to •xjbiish in th© n*nr future r de termination of the 
euT-tua yield of «*©l*«htt© reen leucecy^nid© in eeth*nol • 
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of x-r«ys and c® *** rays u^cn solutions cortitining the leuco- 
cyanlde, in order to o ecwe the de. ro© to which * stable 
colored product is fomed In th® solutions hr ab^or-tion of 
the hi:hly Ionizing radiations. ‘Ithough It is frit th«t a 
study of th© theoretical cousideratlonr. Involved is of r *>t- 
est importance, th© possibltlity that such * system mi ht bo 
d volopod to ’'roduco a roll^ble che* ic^l dosimeter for hi du- 
ly ionizing penetrating radiations c^n not be ignored. 

In order to accomplish the above objectives, th© studios, 
severely limited by lack of time to urcue *etch scrondipitous 
©vent, wore confined to three - * jor an^ronchooi 

(e) :he development of a simplified and relatively 
rapid rothod of producing cone gra^s of eolor-fre© pure mala- 
chite green leucocyanide. It required six veeks of exporl- 
rc t**tion to shorten a ton week purification procedure to 
two or throe d^ya per ram of ^urc product. The procedure 
is outlined in do toil in 'rpendlx *. 

(b) 'unlit^tlvo cheraic*! tosto of the torture of mala- 
chite -reon dye, its leuco^se, carblnol, and the leucocy.m- 
ids in v^rlouc depress of ’mrity and in whatever solvents it 
van anticipated such knowledge might be useful. Avven&ix 1 
tabulates the cho - ic«l structures referred to by con on 
nr>nes in the text, end briefly lists tholr technical rancs 
and portlnoni properties. Additional information is also in- 
clu 'ed concerning tho solvents invest! *ated. This section of 
the rtv.dy Included cualltativ© ultrrviolot inv^oti^atlono , a 
close survey of all pertinent literature of tho previous 












I 
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half-century, end a detT~l ation of p^octn '•'otonotrlc 
-tetho'ls to •»« CTloyed for color s- - ir » \«nt< . 

(c) T ci* tuffeicient It jcccy' 1 *o vf a to red, tho 
x-r c y *r>d i:«r^A r*-y lrr«*etl‘ 'tiers vre co. ;c*l« It 
quickly »cj» .?© arn^reot th*t tests v>ul& co isu e the 

'•tiro .ut ut of the urlficitlon "?rOaehrr*> , and It who 
noc? arry to me co 'nound not fully fr'*d of unde lr , v le 
Icpurltles. It auet e realised tb « t rotll the rocortd series 
of n-ray teats was reared, only two hundred rllll- rn**3 of 
tho 1 ucocrarlde h**‘l ce* purified ft^d l*® ilfiod. 

It ro't de*ir*bl® th*4 ir*l«c' 1 ito rreor. l~ucoc -"nl ^e 
v o stalled, '1 ,co it 1« cult© :>t»bl® i t’»c re? one© of tho 
• | cl 1 roculrod to t'-iliso tho color of the dro nroducod 
frou it rhotoche-'ics’lly or r**41oche ,,, ic"lly. It la not 
rrt iiy onidlrod or reduced , evo *t hi h to. r ©natures in 
ost r olvwnta. The * otocho* Ic**l effect (a direct f*hsor~tion 
or'ccer-s) %©p*-ra to bo cui* - © indepondort of -olvcnt pK, es- 
pecially if tho solvent is r~ ther *>014. Finally, the cosround 
in solution i? o tlroly colorless In visible llrht. T h© 
ro-^cr will oulokly find that few other bnovn dy « -nroducint* 
che icols c^ti boast euch *n arr'*" of st ’ le eNf^ic®! ^ror or- 
tics. 
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T 'l r ?torlc f !l •'c^romd 

1 1 chit© ?r©«i L ucGcy*ntd® (4,4'-tMrn»®thyldi*j?lno 
trl ' or.yiacotoiii rile) flrot resorted in 19 0 hy 
:>-ts c. r **d C-sowrld p» on© of » o io* of 1-mcocyen- 

idc. of tlue tri ^iei^r ©than© iya f-rily. the nhot.och^cical 
proprrtlc 'ro orl Imlly atu^lVl y iftcMfcs rnd Joffe 
•bout Iffj (I -lHli-* 1 ) (J-l) « 'h*« c u o ltucocyt'-ld® la ©aoy 

to pr "re. 'o^v-r, in order to study it': -hotclvMs n n& 
■tfiototro; , it ir u*c ?'j*ry to . ro '• ro t' o cor *cnnd Me o»t 
e'’ n olu -ly fr^e of xc-mr *nd tr c«» of th© original 

tro. arjlr r do rc* ' of success r »vy *e fou.vi in the litera- 
ture, tut little- r*«©*rch W’«* with t'-i» c’" ‘cund due to 

t-e t Vtiou *rd expo aivo (*** re •'rdr fi *l yiMd) net' ede 
on loy 1 for uriflc tlon« 'ortu -at*- ly, dilutions on tho 
or -or of on: hun '.red Mcro clo® liter to cult© tntffl- 
cient for •’hotochecsicM stuiiea, a. d t un on© n^el only -re- 
-r- -t wjih of ft tr* or so, o~ou h for •nMyiia »\nd 
"tu*y« In 193', after a ten- •©•k purifier'** Ion •hoMn;. ©s> 
tr _ a pv-rMat* c *, orris, >ai »'~y n d ia*ri (h-1) >/' r& 

" Is to e rr / out «n ca rlete r '*■ „ turn yield ot 1 -' !r of oth 
crystal viol«t •©I w«l' cM* < rr©®n l^ucoc/ * lie, pnd pro- 
as 5 n"lrchi* r -on 1 'ucoc^sni .'© s-s p r : ci£ s lon **ctl 'O- 
••tcr (; -3- * “i»ir det^rMn^tims aho'-od r «u» tu» yield In 
* 1" u t * Moo '.oil© elution of unity fron fSJT - t ro- » to 
31 a *n; r tr , *it a torpor- ture cooffici' - fc of unity frees 
-T 3°” *o 3 °C. Unfort rr-^toly , they employed nr 1« eh It® 
ir ®n, leuccc-p* l^e p» «etiroeet- , r to -•'••ure the cn**«tuia 
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yield of nonoc'iloro cotic pcid hotolyolc • t >f° to T?°C, 
end found it to o 1. 7 - % for the IS eld, i r.r o- 
nont vlth iud' rrg ( -°) . i.sttor vor’/ li*« ’aconatr^tfld thrt 
chlorine— cetlc icid reduction ’*y ; otol *la of -onochloro- 
-■catlc rcld is v^rlrblo, <"*d * rora corroc* fijur* is rrob- 
ably «■> unntu> -l^ld '*t *en . ' end . { - . ’hu« c n- 
•"■iderabl- 3ou>t reflects u xm tho ? tiro ■ timin'' t ion r, s 
c^rri'd out by Harris, £*»sii»aiky -.'d ‘luard. »*lr crcos- 
d'’teir»in*? tion ‘dth crystal violat loacoc,'’ i *e ' *3 in v r e~ 
nomt ,r ith tho oerli^r v rt of ©yd# «rd r nfcef ar"or ( -1). 

In 19 19 , an ext-rslon of the ir v*. Li. '>tlo».s by 

“<e ouch a^d Le ^'vro ( -1) in vh ich thav oho rv:' the f - 
llinr d r‘: r^peti n ( 'hototro io color-f iin& -ft^r y-hoto- 
lytic color f Mn ^tion) , uired the c - uc’ ivity eh* • es in 
the process, *nd m"d© ** d^t^r—imti^n of ‘he i ol* 
of the ~o. o erv inerai 

d Glbaon ( " , -h) n ? roduct urifled .'or flv* b. In 
19^1 lyre®, h«lkey (C-l) n 1 c i e r' l#ucocy*n- 

Ide ps a b«sic «j*t*ri*>l for * >hotoc •• lc®l rccc a of hirh 
•'■iold i.: or>"Tir. or- nlc :.ercury ^oriv-tlv.-s of b-eic ':.ri» 
rhc^ylnethm© dye*. 

’"ftlfchite creen dy® h*o bee studied i oro c- rcfully c- 
c~u of it 3 c'-'r> ->rci*»l i"' -lic-'llono. Its *•* ability Is de- 
riv fra its rc> n«nt ionic structure -■ e- in •solution 
("*->?}. v u* , ol though tho dye structure hoc y jr^-tor 
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•• oor tlon c:- ►ffici*' t tjx 2'©ufc tho ultraviolet wnvel n the 
of ?2!t to : .1 -tr * t 1 «n h-s t-a Isueoc mi ©, tho 

hotoly' lr of the dye c*uce& by aM cr> tion of these cu° to 
• rf to : •> UMicul* In ej,re© ry co-iv- riion. vidently 
tho i bored <■ . >r;,j ie qw<: ened in 'he iy© , ol-icul© ''y non- 
•'Otar. ' ic can tr*lon to h**t e*i©rgx or -•/ fluorescent 
’-i^ ion. "ho oarpoeod for t*o .<onth. acroic’lly to cun- 
1 if Jit , . ’.uticn of 1'1'c'du ^roen oxalate i.-sta oxidized 

25* *o ic il r' • 'ttonej • ero ic 11/, tho dy© a reduced 
to it" Ic co r © (X-l,. hit <it**j>llil/ of tho dy© structure 
*h- ild iv<. 1* t •> ■ 'biiity to roi*ct eywt© •- in v ilch it ie 
Ha* jIv© ' , * g i \ lKrQ .ll, oth the dy© r d ila l.mco -'•o 
fir© "o-i . .©- *tiv C'tAlyi- for t .& ruioc'l »* oio.\ of cro- 

leia, &tyr''l' »o, - d oth«r • '**ily oxidzed vyato . 

‘V r i c ion of s* 1< clU ,r -n vith hydroxide fonas 
it* colonises c'v ii.ol (color ^9), •- ,, ich ia rhoto»®.*ei- 
tivo in - ■* ultr vlolot x-*f ion to for- tho d$© ion ( A -l), 
'f-ich thii fail to the cr inol by * tark mitUm !*»© 

• 1 *or lion ctru" i -h© u3 tr*-*viol%t o dy© c^r Inol 

ie «a •li r ll" ila tic»l eith tvfc of 1 1 © lcuoo© , » , ’ido (H-l), 
’%© © louco' • f i the reduction rohuct of t ie dye 

cr l 5 c r 1. ol. In * eil solution it i- v r ily oxidiEod. 
to t o !'■ a. .'3 1-rico'm !• not ;>holo*G **illv* » 

* c Arch of the lll«r»tttr© rev led no >«r©llel type 

of ro3Q~rch ir W'ich tx Qua tltrtivo of color •*o to 



roiucod *jy * I direct rMioc'*..© do*! f^'ct li «* si ■-1© 
-hr«e ho o onoitlve non-.*t<-u©ous »y*t.e*s. Tn f’C K , it wra 
lifMcul’ to find '•'•n j Irr^&ir ion tel#* c' rs.*iSi-**ru<K*uB 
n or •/ ate»» re offered In t v '~ * *o 1- o-- 

•lcy d ii.-iic tor of t''© cu* tit* 1, o’ c’ o* 1 e**2 c' m © 

•:■ 'C i, 't In nono la th<‘ d>© u*e*d ** t' e l r, Jc*tcr of 
it* o' c o'lc"! Pltorntion. This 1 , uo to t w © f**ct t t 
dyo itr ctT'"i era inherently cult* stable; *» •.re-'-n- 
■>ou.' ’C'“© of r* U* tlon 1 required *» .•vp*** cl^ V; *■ *° l^r the 
color of i'.e dye. In •'ddit.ion, tho v-r ,f conditions t »*t 
n'-te i-V ly< color tr^l© for «or» *urer* »nt fr V*^*© t’ t 
r#v*yn t t •< tr' ondoua c'^-vses »cobdt’ for r^‘ ion, 

nr :o' xt’ oo’: on x-rry nr lir*»tlor»o u-:i*Vly 
t c' io-l ?fncU of r* lotions, (G-l, .1*' 5) (f-7, .~15) 
c J i t‘*c ll«ta of e»ch chni’4>-3 ono will fl ’ ~~oy In 
v ic^» * iro could oo e. loyM *a m I ?ic"tor of ‘-‘O c' • © 

''re c ' ». *y lc*l rr© the following t 

{r } olin’3 r ■ rfjtsnt is employed ' y * ttin (h-f ) 
color! :^ r ric ‘ lly to estlapt© th© production of ~ho-''lr ' j 
x-r* ro fro: * maeno plus sodlunhonaonto in relation. 

(b; •© d®oxy”c.i”tlon of ocuiooun pels and liqui ’ v y 

t e action cf x-r*y» cm be do v>n*tr*»tad y the jn ' 1 of 
ne-hvl* r,© -in® d. o ('—*}, 

(c) rc* cr sol ^jr^le color chrncos vero e loyed 
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to i»V.Ic* 0 th© c' »ln r -'Ctlvt r>le < e of "Cl ’s fror « 
RCU«Ot!0 C''lCrOf '‘■'"n • Ot< CU’ j’Ct -d to x- md 

r ( -1}. 

In *j ; -'■:ov# tM roe er* loo, t' a d '« rv->3 . jt hr v« \ oen 
«*-»r>lo:*V3. It" io© '^a Ict^tr- 1 tbo »xtr*v*c ea*oitivl*ty 
of fv a c-^lorl^otrlo tHod of* m it c*n ha 

noon t’r.o Vo 1 coo % l 1 !:: •ovM© 

r> un’msly ot-^l® d rw *>cc ’r^or ^ic* l 1 ’ •„ : y >^u.f n’ol® 

S '• CV-' O t*»" *'.r T OXCtto’iV© ' • ; t..© 

o* v* V« 1 p o*j* vt-rtiv-- - vn or • - clflc 
n1‘ r-tl^r V • *•■ > 1 vc • 1 - .itn'Ct?: , . -f *il£h 

vl 'l A l 1 ' c*.lo" c' ' * ’roVc^d • '’lo'!' 1c lly, 

* nrv f t*- - ? ■' O’ © 1 1 In Vll'..l« ir-T V C « V 

c** „ f> r*' ’3 * * lr" ~c^u< <1 C I r 1 ) r* c ♦ 
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Tlii usual <tiod of ro -crtlr ' c’ epical rffect ro- 
’uood ‘ y ulti'.' viol -*t 11; ht Is ty no- r. of the rurntnra yiald, 
tVt is, t-o r*'tio or. t .© nuiVor of olocvlos to 

t’ o tua <*r of ultraviolet cu.* ta aVorNa.l In th« *voteu. 

If r nt*ri*l l v : V-OlutiOIi is fCinct Othli'i 1, A *30lV© t 19 

c’o-o:: vie -oorb'i the lir-it to i* v-ry oil de res, no 
tvt It c- . 1 1 ' .uaed th*t 11 cun V *.• rbel -"•ro « v >~ 

sor ;& in ttu» »olut« -ol *cul«8* QU'-'ituo ieT& of unity 
wo Id i - 'lc-'to tv t m a- • clfic *oer . '•t'tc 1 • «• nolccul® 
is «x orVr.r the ultraviolet qusritua 1 1» rlw^-a ‘altered 
In a « oeiflc nn*>r, If the ouprtua yield exceeds unity, a 
col-, ion 1' l , 'lic*tod; If lrrs ther. uni tv, cop^etl- 

fcivs .'-roca'-’S • ro ( -l,y.34}( -l,r.ll4*}. 

Inil riy, tno u*u«l r- 3 ico In rr crtii r»* l.i A cha-ic**! 

-*lt r* t i >n« h«r, : ©on to •• . irwit* th> Jo .io field, the r-tio 

of * eific lt«r>d mol- cole- roduec-1 to tn ' .sr cr of 
1c - • in • ■ ed to be erc-’t^d In the s,et©u by th© rb- 
corb d r*> It *tl<*»n* Ten (L-4) discuss a t 1 c ut*tl<*n *t 
©ore 1 er stb. Cor.trrry to what obtains for V: a ou.n.ntu’i 
loll, - ionic yield i oxcoso of unity dc©A rot ©eoo^tlrlly 
i ic'te c •’•in ro w ctlo? , but ony subset V at sor a of t‘ © 

©VerVl *'• er- wasted in Ion-*v Ir 'reduction nay 

actually v*r i ©licit *d si ite ■ of the on’ i.'*l rclo- 
•uleS or l eir iO' lead ro'ucts, snd t us erter i to s-'Od- 
*Ie r^ncti ns. ft lthouf?h It #».»oo*ra th^t In souaova solu- 
tions t-’-is o© »r 111U is ->iririAAd, ( :-l ,r.<&3^) ( L-4) , in 
so-© cyst'-s t’ ore r; oar to bo ir dic« '-loua o' f * s -ch a 
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-ec^rln t • ic'- t •*'* 'IrcJT'. 1 4 W ..nir -vi »vj r**ce 1 ly 
' iy or ; ' lo .'ivvAtt , *. , >c i lly l> •* cyclic con- 
ja t. J 4/ct. ■ , *r f «r of •©" ’1- • lo 

•,rcl \ ■ er •.*•■ , • 1 on« cv not 'Bt — • V..- 1 r- 1 -ion 

• 1 t il n olv ' 1 : will d'r-'G V/ <%lo yjo to 
tSc j-,* 1 r-qu^-ju. .*>11 , • 'cl'illy MV'CO Pot© cr. olio co":~ 

-'ourvls ct r . *n*n'v r q • ■ -c- * r-". c S-o " in 

”'TU* ’.i ii« 1 in «**• ?u-j •© 11 • , '*v©r .*rol*el 3U £ 
il:- tic' i ' 'll - Uc’ili.i ,y n ou*- c’ >\ . r>c#«a ( -1), 

I tilt r r "’lol it fluoi**"v»c« co rft v’ifJ o Uluto or snlc 
"olvti •• ir , i< ■ • low\ r- co *!*«& Pint n. o ?r(p trf' T, Q-~ 
f«»r •• c* •< -c* •’ 8 occupy > 1 c/ r r c' *'»ln o' • vy..L * -lecules 
to « :lut- r.c.'l»c.ilo. . o< 1 lilt/ ct i m> cl •?, » si ll^r 

. i-- r is of r»y c»cJ t.tticn o'* U' v .lvo^t wns 

fir t t aivad 03c-r»u lively ly ■ rl“cv*nn ( f -1} ( ' -3} , 

•*1» cu-"w *7i« . >eri 1 rt-3cs o'* t*i> ’voc*t3* r lnfor~ 

Uiu- *>.‘i; tin.- -uthor ©• : ,o v 'iwenae t r, o o»el* 13ity t>*t 
* fl‘ •- f r -c o o* . -rvod «oro .rl'^rlly -a to t'o c' ? Icnl or 
•”xclt' t‘v- ©f) >c- o.f fr * r»*4!Lc r l» vd loos oo >ssln 
a r 1*Ut«1j r .ovnt o; Mj ••tie r%y , r«l .»>d i* 

' -j» colu i-> . ni> -r’red r •.•!!» lion '•r-5 i* cc.- *’ry *• T'cts, 
r ' *" --r V 9. ’’uo to tNJ r^n-c’^ da'-l’'. r '^c lv* ’iXJ trrr-s- 
f«rr c : c: >«♦ 

1 .-•st *11 organic iionlda nr' fl/cr© cc?- t to oo"'.o 
rc : w.on e'*cit -'d y Pi© prefer • r 'vol'" jt’i of ultraviolet 



I 



' •-* o. l n 

li bt. It l- o *30 • observed tV-t t io a-.' o or'^rjc 

-olv t , • 1 r* i'i mr. , finer* ace o*ily ell •-.tly v’.en ex- 
cite’ tv . oro enor/otic (x-r^ c , r- ‘ . , ta 

or ■ Irhf . .o’^V' r, vben * bs*» 11. jn» o** 

fl , j>r.*:c»u It. urltjr la i.urMuctd In solution »t • c sen- 
o of . '.o . -01 r* a *ole» "*r liter of *-»lY©nt, 

fluo' * c< c»- o'* tv* ^ lution !•» ©r mono 1 7 \ <- r*' .d, t e 

vei . - p're.tl id', vtic-1 to t~ftt o*'3©rv«»l for 
el'il*r Tlutlori w«n •'xolt^d by ultr"Vlcl''t 11 • t (r-f 3 , 

*■ id r -f v -c • clfcvl 1 t k ii* article). *9 fluor vc" co , 
v ’ cl. i ic-1 of .n*.* ..olutc, rot Win 9 ivo -t ::o1«oj1©, 
if. * :•• v O • i - u^'in a 't n entile*-! ccmo • 4 r~.t 1 
t looser c ■ of r* ' 1 8 n doers- e lr n~t*d f r ^' ^dby 

e ' ' cr ; * i*> ■ro-* Hit;/ o<* trr»* - o' ion 

»• "n v irvr. ,v> u to v .lut© ’‘local' . it "v - t»r c ni- 
ce r- i i ' or- •••*! fluoric® co I* enl-* ft n 
inc • c-.’ rot' * ll.lt/ t -it t ho 3oiat9 * 

Tu'u-'ily ft' ' o • o excitation r -or : • ’•*' th - 't r 4 - -r* ••c^ce. 

Tt lr. r vif-re tVt •• 8/>*ciflc on-o an t of oror- <v~nr-ct 
© tr - *• f.rr d fron r- excit-d oolvent, olnul* 1 to ** r *o nl 
cV *• olv ' or «olutc eolecul© unlose fc’.o otoe-*!© to * 
t v *' • •r 1 ‘ ■•sir - tr veferrod in c-^nblo -v.---* « .• t’-et 
an*. . In "dd-tion, ih© »olnc«l© tr~ re farrier 

t* r - re' t r lor s? err^r uot '’c c“ cf bol ? ln o ■* r- 

et’c : - a for ft fin! to lon^rtb of tS.no *’1tHout r ”»nc’ Inc 
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It by " l-t •rn*'! f o r ^*‘1 n roc<v* o ■* *• or by c O' - 

lc-*l '*c -a1*lt rr, ; " ' i " v r ^“ 

for"' I • r ci vile % 1 'luo *c»c» oo ' » o ‘ r - " oe * f ic 

*olv- it l*c l 1 *® rK! I'lut. circular t 1 *, 'O -^ould 
v-t . l# t A 'ct t *■■••* " Ul-y or actcu-. e- ™ch an 

*• y * r - r f -re co r.'C» . li* -ctor l. - 11 ^ ja » 

y ( . M / • t '•* l c '10' 3- • '1' 1^*1 V Orcitatlon) 

. r »„ y- i .-j* jit r ■ ■> I'v i ■* •' " ■■••■r *o r" « - 

r cr rji • •‘♦c 4 '1* r» ’ •‘- f * of »o T^r ' -■ * ^ - %cr 

C< - lo O' TLuct* C- ee J o : c,’ u «t V v c*o r!**nn» of 

, r . :r 5 uto riv/t cc ce **« tidily ” «■ ‘ ” 05C “ 

Cl *, c 11-41/ , 1“ !»'-•- ir** r ' c • 1 10 ■ r- a~ta 

~ .i -, - i ■ t' m • i o' “.‘c * 1 r* *-i r Ion, ono 

Id *o:. : . c , .• • at a fU iC - .co V* **• xM^rlv' y in- 

to : c <"*ic • 1 •-!*• itur-: of e •"‘Iv l , rsiolc- 

c l‘i, '•a ' - • VlO * -ol C ■ :*•» CJ- i t?’ o ' •• '-■*-* **& 

!»,•< - o r c«r on, e 1 o , '''& *’ *«*® 

c c< 'Ul 1 occ r ov c in 
- .> r -c’. , * ■ If ' i ' for o >9»*iy tr* ,!, 5»T»r -0*5. 

• ' c 1 1 • i tlacj. fi •• o I » l - 1 r* ct c effect- 

cf • ,»•':* ‘ . i s in * ^jwr«..s io . 1’ l^I* 1,5 ^y 

Tt ■•fT'ld r-’O' t't if V'l'J Of-'C-S y- ’-vol rr* 

no_ *--* > Wis' cv*r of vt' t. -'o^.a in 

r' y to i'« flj c ’ 1 " jC< 3 on 

t ■ -Iv t, 1‘. » al l .. r-.i ’. i*’ uvlt tw o C>1 

r - c r •- , 1 • , fc/4 • • v ’ c. P -C' 3 f O't 



; 
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ly ' "ct« t ' »: *eJ lc eAutO et’;Un&. 

7 ; 1 1 > •*’./ ‘r-» Aor* o# f, oc • 0 ? 1 J * * or 

: /• m a Lv> - t •< i**a t or e^tr-’ Izn '•’ •*.«;'» " »*"*-ir?usR 
ct an -lalo * o lec'Jl** io o v »«rv 1 eiho l M * r-lly 
1 t* 1 'tfY.U t>: t *> * '»ct coluto • ‘lee. ©, rovi *♦- ^ • c ^ 
t • o Damn * ‘l’cul' rt< o-.*e to t ;• e wC.rttw 
O'-**. Jn ol } w or ' , for ®ny ore *c Iva- t, W-a l* r t 
»p.-_ . _ »r liter of •••lut* *t "*'ilc r * t '• r'xi'oxfc . » fact 

13 ©<MH?rTar < >1 1 *orr*n'ant of t‘ a*M*»te 

^§«rm . * 1 > >;r*»ct i r9*smis'«n\ly * to Ion- 

•-i r - C r t I 1- „• -t •olV'«ni 'V toe * v aor»l r*'il»U/vi, 

1 •• ■'♦•v- .>. . ral» afoul* ••• ly- l'xoro 1- • •*' w crl- 

• :i . t- At :■» c iioy r d to 00 "r* tr f* o^^ct 

r- . • ,# o* . - :or a 'von al'ita, i t-s c .♦ obaarvod 

<.j _ ;r. ♦, , y .0 lo.\— 'lr c • * 0.1 ■ try , t*xa ®- r -c* * uld d© on~». 

G* f - * -O c c **.tr i " of t ’** ftolu? O ^C 1 ' CU 1( 5? 5 t'lC 

c-v '^r r - )r f i»r. u 4 -o.i t>«* aol^r co..c' r; 1,1 -no 1; t’.o 
•r i t-. H c*4 ba • *er, ttvt !>•’ r*v*r 0 -ad 

■ »> . if t o ••' c*" ©'■ r»rv-3 1 critic' lly 1 ' ic t uron 

t, * t O- 1 olver.t i <uls?cul r '" t rouj/i lc v i r - ©' 0 1**' tlvo 

-v'' t lc x*» "• 1? •■'0 to ' it joIJ « 

!r »ii .* 1 irif, t!'S c" c' 1 tr* i n. t r "1 

0 i • - r .1”. »r rt »> t v jr-e» o vo ■'"•:«' “i «or- 

« , o .. -r»;i ? . lly !?.<•• W-.4PTM. 01 '■ ol- 

' 1 o/t.l, i* ’ic-ti 1 ;• t *t orc’f^’i so r c<rie 
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-"I'C-ls'' «orr» --o’ - V. >*s '•• - 1:-1 • . ion r^t^er 

. • l<: • ••TCit-tlvc tr nr*T r>o# roc* 3 . • -w .'olvoint 

: . alute 1.0 Loculus. o’ '«y«r , >1 r- * i » r rv* u'ous 

c: *»»' \ • nit i -T*! itive I r»t*r -4 .1 , * xr.’ou V dly 

c- > • <*t- .*> 1 ■volvi*.* on* or V'O at* • r -r • 'rtu.ro of 
V ->l£ . *c **J« '©. mo to t' "*^0 o. r *c’ r • !! *; c c*al 

cl- r cut 5 ?lc tlow, it I o tfu\ 1* ' iil.1 ” <' r*ts>~ 

: -r. o* -•'« fro* t « r mt m 1” •' X ir.AtM * . ri- 

*•***>« 1 



•He e lorod i'c*'l"o for 

>1 *■■*’» i f - evident t T «t nl r c' * • rt-Vi t %u co 3y an- 
ti© vjLdefl * C‘u 11" creel l <* i * r * r- : *r* «• of 

- 1 r» * Jj 1 * t. • ”011 r ion '*rirrri9i . ,** r> *-or * lor c ’ - it\ ccl- 

fic •'citation cv* ;t Is kc ^*'*3 by t'** c- j*r- M : • ob n-.# dye 

:-* celt, * c ~ " t’.y.- be --*»• ’rod col rJ * '.U;< ro~ 

v' V»3 t a ' nf *.o ' ich r, « r^**V'4 i * r*cc-*n- 

In* vit ? t\< 'ye 1 ne to r^fnjr t*'» c ' :rl **• 1 • n *err.rl*« 

1« 3 *v , - ••; m 1 r5 *i o'^p • • ro lov, 

:** c- • • -? * *l c - , « deceit* o lor' -i' r*c • ff°< i /•-.> ' r’4 1 . •»! 
to ' o ' o* v of r " r* «* - - ro If 

t* • *c - .1. *. ro 1 ci t’ e c lor^ti-n. lc •' • : «r*y tr'ns fer 
•’••ce-c, i» could ro>. .ICO rn .i <c j\r-: £ 1 -x6€*’8 of unity 

1 e* iuti c:- v« t, p*vor v* u.c’.t r c- f, * i ■ -* 1 •’•cc ’rrlrc* 

*lri\ rl , ' c « io - **ir o* p • c >.♦ t ' ’ hn .li rro- 

<i 'CO •: ;»t * in -lc o* ur^ty, r? ->* ly - ,o \ 3e"S. It 

' T *3 r** llred th*t duo to the cc*i:'*lei\ilr o t o roblera, 
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t ltr*v3ol t " 1 r* — ^orlr MMion 

* "-’-rr of t'- ' r~rti • < llt<>r ‘ur" * -1 *■* •-r!"s of 
• » < r* oVr. irr* i vl n ••£*< •- -loved to 

■ .*r^ or* - * v rlo ;* /• *»■ •* '*'’'>c’5t3 

r m • -I- * . * ■. .-*© ■...•HI i t •' \-r- • 1 rr.y 

irr' ’ 1 * I t. >c *rl ■ ■ t» . 

?! c*t ■ i :c.l f ” * Joff* r -' ’ * '■ o • h«r 

•'lit or* -11 ^orr-Tittrt t «*5 t ! -o l^ct V t uLtr*vlvt-t ^•cMl^olo 
of r'rn 1 - coc i « ri" ir*a • olnt-Wi in ^n 

ionirln v-n t ( -jJ ( -1 ) ( -f ) ( -1, ,^}(J-T;( -l/^( -1), 
ho'olyM* to '. •* t Me*! 1 j' color occurs 1 - .o?u*a 

o M --ol o- * V - 1, 1 cU*l icotic cil, e« tor .* y Mrryl- 
elc ,, ''ol, -c* 1 o-c ic »l'r, XL will no. rcctr in , iIu* , o 

or c nc*n *• • • e • -in»r 1 **oi ■ , .n*,® • , *1. yl rcM-t • , 

or Mr t-»' : c.loiil', cilororon, other, Me. ftrr Moto- 
ljZLi t - f' < "rt. r^-ctln** mm to .jn* to ere ’r to vf»ry~ 

i' o , • cooler**. '-i f .j •‘•to. , '•y , ro?l:o cr e j * ?. o. 

ir—1 - 1-f • i ns 'cro civ^ for t 1 *-*c '-nt** 1 v y t>e 

? O'- c't rs, <® eiMni- roc; 1 -tlon to f-v-n V\f> 

o r i *"1 1 to, ’ y lr*oly ' la to for:- Vw * - id© lytic 

c^rM-el, 1 1 o 11 *. •••» • 1 ■ iv», or V fort »ticn o r • VM-M 

color 1 *- t a--uitivs snoat • - ce* 

It 7 t o -uthor tMt in . 1 : non-lo.MM ; or 

y !'■ i” i' .wnt*, tl a ijf# **1 gc Mt© r ■ 'n exolftt# 

*1 o f* M. 'Ms 1« rrtiaf ctorily er^l « ins 
V' 1 * ’/o ’ • *» •••'.u.lo in tn? '© tolvcr.ta os e colorists 
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non-io^lc rs-vlf r- 1 r t v « • t V : o'lornd 1 nlc w* fc , ’"v* 

t •? e !'• * r* '•? • 1 • l. * * • o crl44it c’ • owed* 

V • •' t In jyl 1 » ' 1 t • :•* itl-'itv 

"t *^ C T7 •, --'O' - . i- er- d «* r*~ of 

- '* •'I s '• <- 4 c o’ 1* 01 ' V o *elvert, 

r 1 t: •• : "C . 

■V '• *ti «.v* mu tn< t t K .- Ars " ilvt' - .’ "v® oosi- 

•1 t«'lr f c’ ]. t • • o:. " ic DO)v**'.f 1 V IP* v>to« 

ly-1- «U 1 f * t ccur. It ** -1^® *uc‘ p < *tsyl « 1 eo*>ol , 
*ih:r© I n •' i-'a o'.olyla «* .fl '1010 ro :y ei> occit, 

th V- 1 J - *' •! " Tj - t®*' ' ■•>■ uy t: fc e. In the 
hi ’.\y iwivi- - ’ ■, 1 • ‘ c no iy® i' M occurred 

•re • '* * * : r • r l'\l +\y in • • c« 11 * c* r! to - v, oto- 

1 ' lz n •’ r* - * i \ ' vJ ••’•mi / ol t-tic to 

• T •• '"‘-V ■ •«< 'Ji&ai- 1 !-. c' * 0 c lo* "1 e • * ..'cud#. *"Mb 

t r ;v o' • • ro .• c • * rti llj ranroed * t*t« 

n {.••• 9 *.r c* ’ 1 , 1 !•• c ' If cly rr-/*n#d 'w 

« J • j» • 'I ol - v. • cs ic ( try , • :ld or '1,-Jto 'XI. 

I? ".i V c r ■ f.I o c. I - .a *• tj cverd’o l~ urHy, 

n, •o^r- -'cc-'r’ ‘ er 'O olyi*s t.-u jfi ctv>lo In t •>© 

rr- ■ c - . .1: .u’i *e K o ior o; t-'-™ 

ori l • i -c* - 'is 1 o-jeocyrniio, • ' c' i e . ’’0 ct re ic 
yro’^ct Lo > i-;* t 

If *' • 'e*o* »*o j it e •* -I -f »x.cc- » ny^roxlie, t>© 

colorl' • e • 11 vr. 'd, u’ le . c u * co • 'ly re- 

corv.rt?A '• . : o^l®r f y cy f-o • 1 1 le • of -el-5, *" d 












< 
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r Icb lo oloo ' .1 hly 11 ht <• • • • V lv®« 

nn • I i n - ( t not'd L * • 3 In 

ui. «*t ••• li , '■* * e i . v^or- -*r.i ••> • ■ <v’ co**rl ? toly 

to ’ -«* * 1* ’ "r v , '■•i' t ^ v -c io* 1* f o- md to 

b* v» *ir ><1 In sicot;. v*. otor «* i * — i 1 !.’ •» tr^co 

of '"cl- 1 • jm* r *.o •© *'<*c©''# # ny for c"t 1 /• * t of t i* ro- 
• c' l n. 

ro • l .r .r-c0 ‘5 , c^-* o* y ®t . ® •• t ' >t ultraviolet 

-'ho o t r -« 1' -c enroll® r< *«*x*a t « t* 1* ou-otusi 
f l» relative . roc« » f> ; t s c c-'lcr for**"' it 7© v 1* t unon 

tlv" 1 nlAlr< ‘•O'- r of t".o ^olv# t. If 'v 1 lv* t- (i.e,, 

b«*r on i# ,-.o no • 4*oci*tis>n vJO\ a rr*»-’ c •r'-l’o lor, 

r-c • J '^ti r * • ! * orlrlnrl lv^coo • fill 5 iw»2 lately 

occ'-r no r.'io oiyic **111 ' -»• r to ** fi rvj . fter 

1 lw»- 1* . n Vr’: !•• r v lll : roe-3 ' • o * •• * r >r.f If 

*>' »o';v<- o*‘3*". r '3 r lew orier • Hr . . I* vrl- 

tl r foe ■» vf i« rr * cr~ni - will o *:•* rl; - : -**c f lone 

to 4 ■ <*> u* >*. • , 5l'*‘ 11 t-~onrlMve c^r. irol * 7 * ; cid- 

* ' *• i r t 9 * ' * 1 Iv l^vic*'C 7 ,a nld« reo *-»c Ivnlj , t •* l»*t^r 

r -o C *i «- ■ ?in>- i ^ * *r? ® co o ? '•eld. If solvent 

is ‘ o' r-fotin wit • r *; under t ■ l* « co .-i It i r ois 

("oo f <• •c*tor« crw f 'ohvdrln r*' ilyj , t* »m«»l 

’©c:-:: o * I of V s .® 3 ouCOC' ! '»’“ , i >0 ,*-*"$* t»Vf ?■ CO. T H * 'i- 

ticn ( "-1 * lo* u1tr»»viol«t 1 ~ 1 *oc. o* It ion of 

1 i ^ 1- , r^ n c io«llv t Xo3 * i 1 roup to 

Tor* ic l^r* ot 1 "’*-* ••thyln . • o : c o) , 

f c xiy to r lv.co to loucO* rao. 1 * "/© itself 










1 

a 
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-rrv p.nfl '■*y x\ '.*rl P--r tr » Ion 

( 1) '-f 1* ec t i r. ? 

'V of i .loiM O'x 1<:* irr- ro ic, 

c cc. or'ior l soft to*'* r:*d, c '11' driers! 

« *11 vl*1» (uu*J . -c •?* of iUW , of t e 



folic* v in; ’Mo «»• n lens : 



out«r Hj’’ • >r 

J rj-r dir» *t.or 

In*<*inal, otto"" to 
Sto r 

V T^g** lie i ' ©' t'o 



1 .■» •llll^ottrr 

7.1 riLU- *lv»-9 

r illi- *1*1'-- 
• 1111* >t<?rs. 



-c in'! - vl 1 ~i iO'ilvlJu*lly vr« *: In n 1 le 
1 r rr t* Ijo cr: r*x9 rf' • t, ir or'*r *.o - v-ot » oci- 

de * 1 n iorutl zi ©f tr*/ li f.t. ? c tro iot f ic 
• 5 ' .‘. is ’t. »*.* v ■ t t u * r-d colorl : r.-ti.*;, if • cci- 

foM’llj * 2 j. '„..c i*olv r ti * r I*/- 2, c.t.1 1 lot inter- 

f — o • t- * *« ru»f rt..t o. th« ir ic 1 c^lo: o e o co- 
c i * ’.o’ ©: reluct. *11 vl*ls ••■’ro •- * ’ * Jr Ml? v »tly 

»*ci JS -c*tc*s»- 't.,/1 «leo*ol 1 sfore u' n , •u.* • ir Iri '5. 



■'i-ri-'M o'roes: 

-r 7" >r© o t» ij©d fre ' t .& P - i’ ilcv .it i©nor«l 

1 c rlc i . . . r r-r^y 1 * ••Ion. ’* to 1 

. ' ' rt of * '»v*ri »ry s^lc'-nr, ?Mc * ** i.« *. ‘ /crolt.y. 
“or r ll r\ ”.i •’ • . -c . i •* o t' T <d * Vj>ri- 

so **1 , »t f '*v., 1 r"*., -1th ro oxtorr>' ,i l f 5.1 or. on® 

r* t* •.* *l'-»rol 'ccra.-i to f-o % vor • • !<•-,. our 

* :*t vi • r 11 Irr ii tt»2 il^ul' *oo '/ • i o Ky iii» t 

ccc; vUr r cut t^o-t .ird** of tu#* e ’ -* ‘'fnctivo wl^th* 

TTi-i Tirlo m rs olrtc«d T*»rtic*lly on t'.< ^ t-e o’ voodor 
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table, 1 o c n r- * ' « ■ •* ii 1* •c ,, tt»r, In - re- 
ducible o *trv, „ • : -xi* c: t: c? 1 *. 'r* p» 1 /*'•!« •; ? 

oer r*‘ icul^r to t\-:'xi„ o: 1.) . x-r y a 

~ic ~ir 1 - ? i •• • (r) ■ ■ o v' * " ro 

dots i-lcd y .■ lv 3 oo_ i !c*ti tv • ' '.lor or-lr 

. u A ~ ,H • n f , w o crofdiy ell r l- • •c’.V.* 

e„plo i?Vi * oJol T- Ictor.- 1 \ lir-w«2i r- , con', or 

t/ra, v-leli In tur- i c*lA r* -*d *t *Ix i- - rv : 

by 1 , . »»••,* oT Ihjv.Ui . Iu l o- !ruL< jr* , 

r‘-*”l 'i • r< . c-rc .^clilc *11 in - 2 . -r-, '.4*« <c 

non : • i u* *.vi i in - 2 o’, r Hi >i oc-i..’ !*• . 

‘ir 'c: • , in r lout*. *-zrc e~ v- ' rcc d- 

1. c *' •■: f 'Ho-i- I r ula: 

1 ir !o*i©, r/ in. = *4 x (to/ }*° 

wrcre = li*t* c» in 15 • fro* - * 

~oc-l olnt *-o ''xls o f> tost vi*l. 

*11 r-r* t • t9 *»o- * v rri cut *t roo~ to"' nature, 

-srO/t 

— « 



"*••© i <■ . •» r» source v •- f’O 4 ev ot.rtron **lo 5n.?. 
tc '' ’ Lo ' j \ ' rJ.v rclty. e _ rl. >“*ry ' - •r is *».*• tirlly 

sen •*' ro *"t ®t tie -o^nt do © to it b to* ' ait cr© 

*• - - v*d r*: irr* i~ * &, »* i*r ■ < rti "i o ’• • 

v- * ~ i - 1 c * • 1 ** * o? r *ticle' • br- »-o r- .1- v 

of vary cone- :-ous c^*mot*r. 

11 n.'-rdcs wor© irr ' i ir-t^t t opproy3n^t#ly ticnl 
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» or • - f t'.» loctin * • c . i'r' ' % ' ’ '"rut to 

• !■ . -»'!*. ( -> ft 

« ~ or . Vi * to t' .1 i-ft ..in * t - 1 

• r - * i to i «rt t o *« : j 1« : .> . f r a, 

trvr frv > -■' < ”>oor. In * Miti'n, it •• * •c**'**^ to 

o* -~r- * o • lover o . ■ ' > le ' - • ••• "'ow 

-Of lrr T Xi"i in. Tur tc 'to. *> f-c*' . •, »w»#*jr'y 

c*»ul o*ilf a C'J- l 'r ti r« -i-o5' c ' ' " 'i t ' ir t l -Ir 
Jo' 



•11 roll ’ll -*^0 it'-. th« ic-or^*' r- r , -”*d 

tto rollavi. *»' * rccor'oi: 



on Ucn 


' ir n * 




(*, ?c, 0 r<n • »u nut 
( c* :l»r v r t* £ * -l®/ 


r-x r /« < . 


c i 14 


(Y ’'c . :‘r: » - . Liut 


r/f .in. 


r- >r e.' i •!?<*& 


{ : ■' ■ «r 9<" t >•£ 1») 


^3 r/ain. 


* ' • <c,* v 1 • l , 

i *il *r V t«nt vl^ls. 


(c cm rr ^ovi^' .ut 


o 1:11 


( * • , rrcv * r, u V ut 


7 r/r U . 


-1 V! 



7 ‘ v'ii I'^r for' avu’.f'i t *1 *\ . *v;r* • ir • c» nt 

t • . it vo] u-»ft cool*? v> " t' ' c •» r/ 'm, rltft % ^rc 1 '>- 

'■"It r r cf 1 1 r 1 ■'C’*’’! ility. 



(-r - 1* rc- *t ♦ion: 

or • 7 '**«• o y-r""’ r-*r t ** cf 

c - i?-l - 4 ■ “ * i«3 . r? oX *iOl rtr t - o loy *1. 

It r r> ; »•: . - t*-.ct *. • r ( - ^ti 1 ’-’f » 1 C« . «9 t 



i 11 • :< »rivmt* uni 33 a *cificnlty o •er* , lo© 
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*11 1 * c •• 1 Ml i . T 0 - ?- r^:ri^ 

ill- • : * -i, ■'tcr^i 1* V**Offi • • tfcl<> !’• * 1 * . t 

■roof loc'-r. o * cid yr * ^ 'd«’d to t'l •• if* vs* til 
o’ O' *■ * • ' i~r* i" ion. I** • * rl-- '» r 1H' ' ’ ' ’-a 

t-* v **• iri— r i d, *-11 v»r» • **lx ' frtw r ?1~ * * • c'* • / Mu- 

*,1 . c’ >•- " 'orl to t o •!. e 1 - v - • iv>V r **0 0"- 

icr i.: i • - : •*.*: "• i tout vi*V'. <*> i rH. 

*oro «l* r ®r r. . l* oi-il c-*-ic 'cl' cr* 

>j*f - : ./*;■ ■ - « ic o ' . • o - tl!vUa:ie >rr« s 

vo n ‘ r . c • ’ ! 1 • cc'*rr cr of t r . r - , od :, el 11- 

r *•: * rtc of C •* lC~l Ol'VVrt, It "'*3 

»t?u a* • t -lo, r < or -rror s-.s * . Ml - '-m-'Is 

to vi^in • * 't ~ 1 , - . • 0 

.r . -rnij: ■•’ i«» n Hot o r t*i« r«* r **te lc- * 5 f««r 
<r * --to. 11 C lor r ' . ; \ ' • fi 

v^rc «tcr • •"3 tr m-tyr i * o . ic 1 c ’1 Mns, 

let - ' ' 0 . 

(4; r lor;t a* t rl c ro- Mr*. * i*. tt- • o of ;-c v t I iv- 
it7 ( * ro ’» in r .t” ‘ c'v*' "Ir o re’ ’ 

1 c ilLwlsr ft- • . cel'* 1 - '31 ‘•’"M •" -r 

( ■; i'-'io* fjcii) ic’l ''-•or* ^1*8, ou* % . ~ »*•**•*-, >11- 

foiTir v i t *•« ■**• --Tit o" -c ’ - f 

■ '-io * « r ’-- ’y. c **!• : "J. -fti r1 '* "' * ■ iy 

II* till" " , >' C’ c • 1 + v««j *•- ■*.»■■ 0 ' 'CT*® 

r- cor . qvj«t*r,* cell r irt#rr.»i *«t'J ’ ’*• V of 

l.c;S c . It •' 3 found tVt I : r rc t 
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tr<* • »!• itr, ' V - ■- * c‘ ■ •* 1' • ••'j'ctly 

ro-V.c' ui, 1* r'-'v ’ "1c 'r-r j ■' 'V 1 ( ne In 

•. J. • C' * f ~ ' y ~', r>* " CC - T Of - .1 

X*** 1 • /* 1 ?, f <<r ■ txic«» V-1, ’ Arc t' ' llrlty r 

1 X l/l • 't * *• '• t l i i * :T - 

V-" 1 1 nr - - 1 < 1 • <* “Wlllt. 

f r f • '•FI*.*. - !.<* ic r?' . n t • *1 t t 

( r ' cr V"* lv ; 1 j “c^ie 

'c**, m*m t i lc v-l, *co*. < .*• » *• «•.* o'c^tlc ©stor) 

t’ - ,*n f «f. v ’ r’» o ’lor ' • a , » 1 1'-» ir-> ' ■ • V V-e 

"1“C I* t A t , ■ '1C - C ’ • *.» »♦’ i:t(5 -«©- 

v 'Ct, C . x-J ■ • : •!•.-• 1 *c • •t-1 l *ir!J*ct 

o • * <i . i© »c * ’C • t -0 i. .C • . . • \r<i -rr 

' ■ . • it* «A-f O . >- «J# tt© 

is r.* * • ’ - ’ t > i. • " ■ * : 

of T - V . ’ i c* C' 1 " - "XI of 

tj»# I’m# r-icu; to .■»!•■+ s» 11 % i ii v * • « ctro- 

"ijo'-r . t' 1 •• V»y. 

( "UP- -• v A, . 4j •'* o* 'tu;"' rcid 

, J o'n' » *• to** of* • ffc>r ir , • a-’j 

" -*cX *\ r O Av JV** t' -j re 1 ' *: *r* o 1 :■?! s ty ( ' T) 

*t * T • .a, 1 ore' v* *')lvo ’ uk ^ -!<• for 

• *n r> , ' A 1* •*' ' n- ' t i-i *• t 

-* ’M *. t • It *11 t’-li ir.Mtr, * c 'o'* 

s t" ■ - p ’ •** . wMc * r ' - ^ v " *• 

tt* rt * . * *• *• % a- * it v«» .iic..v ii a 

- w h* r IXy. ctu«l j i*.M' 'r •’ 






( 






t'.»t V# • ! C t »OlVv:.' u 11 . Ot ••ir O *» epi-^ 

In • i ^ ' ' t ' * r* - ■» d’-.r Vo t •-* o' ' r*r - ’ ' ; io: , - 

co> r -X fU-’i • »1 11' rlj tr t d n.' -Irr* *o!v»::t 

’jVv 1'. 

rr o *r -n. Of It -.‘T nt'ii'' tno rO&ull 0 t v r • ‘ in 
tsjr s of , *’.te ori ln«l •>» c v>rt- -1 o ► 

I T oi rotve% •» *v**',c h«vi.o- r» : of 1 

dju« •- ’ =(1 .V ol\ mt 1 -A Lr x »a--urM r. 

- *•' o*>r* • •* o '\) 1 - , . * civ lor r«»i'v 

*->; c - r ' “•* V t nr«- of *% = o 'c X 

rM. = 1 r X/I 0 

• ■ tl :o = T./l = l/'O/adj. 

*-<r' - X = I 0 r>~ ecd 

= c d = ? - lo- xoU-J. Vi 
.• • re - < constant, the orolicn co ffieiftit. 

c - jl'jt.- concentration la <_ re oirs/li’^r. 

= n t 5pv !«- rta in cp' t!” 

I = li • t lr'r «ity tr^ntr Ittsd ■■> • ”t v l- f:. 

S ’ V .-.It* tr'-T" ;lt * -d V . 1* * 

•> ' t-c r ui. rule, • • ‘ * 1 

c‘ \? m ir r ,1' o *r* -* tr. , *ttl • ■ or l,” Inal 

' r ' ; • • Hired. 






„r\t » ♦# • .a* 

t 4t ,. f loiilt* 

1 — f i» • 1 -U -NhP 






>»UlM 
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( 5 ) Color • t*. ' ; 

( « '*ir :o 1 ir •,. cC ’ ^ r < * *•» ) . 

» , t ' c io* - ’ ’** 1 v • r * ' y 

1 ■* ' ric !'<*• • •: . 1 (' . r* : • . . old) 

1 • 4 c.’ * r ’ . •' <;c:V 

■onv.i cv 1 : •• 1 • fticrvjole* >r \i *tr • ' * c ito 

•'» (.. 'v 7 ? rf ’• r 1. *?, , i -1 s"l-_c& 

■'•■* • - 0 .*| iq, 'OlUoi • c- t«i' 1 ' lC’ • :?.'*■ r 

4. . 0 •' *». 1 ‘j 1*10 . 

2 .1 1 1 iter of «c’ f ^c.' -^lu.ion w.o 

- . ' - if J U O .C'l 1-/ • !V f!* *t 

J < rc, : «©**. 2-*d o- t':» P4 - o: *'■* * d the 

1 .... r of v*i* /olv. t. In .re • l • ,h- 7 , the 

■/* L ' * - *1 • c !■* ely ; *• ;i in ' ee' • * t-r *7 title 

.* * ‘ *• 1. *ya(V»i*:, 1 ■ t f" ' . ' • co** 

o')- I’m « - o. *ic~l w*r •• *' 3 , *4 vc v^ry- 

i ‘r x 1 -1 * l-cl-l rco< 1c wcIj • ro . >4 JC1 
• r rc. * r ’* l* v - •A'led . . r cra r I. , r fere or after 

!•* . -il*rlr# color »l * rc d r the 

1 •, r > e* Ufied In i ' I ■•■.. >?» 1 i».t taapt 

t ‘ *. i« c *• color yteli hit .r»'l • 1 a • rorl- 

}•« v • ir* - ■ •. e l*r « . or^r 1. v ' c>lor 

9 i 1 » 1 V © o» tic'-l ■K.sity, # 1 -- f 

r :r C’ lor ?t* ,r, *'d c> rve. 

•> j • •”'■ 7 , i* r* of !;« •: c • * < •■>a 
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5, ’•r’ l"> * vi . '*1, - lo. -1*. To; or "-ch 

• *ri • > • " * ’ ■ t in • ' • ■ . • : - - '• ■ 1 thmi 

. t\cvo r»i * < ?r ’ " r o . > •• •* V •lero-'ol'Hi per 

li r, '■ r\? • lo o o' ©rii «4 t * l#vt 

= c 

• • »r » c r c icr-tr* i tn 1" r :1 otv oi ■ s ^ll ,• r« 

- "*r> 

= '•i'v. 

•-w «f *rt o' v r : «- oil • Mill 'r *• 'rco of 
rV'-l* ' Ic Ci • ' lOOJ - 1 -r >C. <'*’ 'OSlole 

• * *. j v*v : *. ' f . ■ .••• >f r s' • ' ’f. 

1 r ' 'J • *ci-. 1 ' 1 «'• ^ scrvts 

* ‘ it-* •» * • ■ U5 .. c > . •' I?.* c ‘lor yl*>lAii In o ~rlca 

O' ’ t #1* , vi .n ulf i "Tl l • - t J 

r- r ’ , j* - r c* ,r, V r t' ‘ •"•!. !50 

%r..'Si t . for V -»tl( ATS 1*. i ‘Vlitor 

or’ • 1 ■ .'••'i* ■ fsrrJuL o * j/n> ~ v'li tod 

i • ol frr 4 ‘ •- of Vnonn 
A • c c . •!.»< '• ” t r C'-' T 1 . :i'"‘ ' d 

tr j- - • • . im » -v : *c o - • lu"v of j. ~ 0 "'- • •: co a uni- 

- : --v c. 

"jn c ' ; 

O 1 **- 4 *cil CO»t»f»fc 







t rw • ■ 


' ’"CC 




1r- • 


.. - 1 


1 


•* ’ -C ' 


* 




• -1 




o t 


V 

» 

r 


* - - 1 


* : 1 




. A , . J ! ~ 


• 


C* ? • 






. *• - 


** 

* t 


, c r '. 


* C. >* .. . ’ 
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• 
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c = •!* ci^i co* ic 
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>*•?« i)*« C'lor 'ilv.tl*v>*< tr 1 -w **”1 i - 1 ili- 

c r : : • i «» a ao * o c i 1 .’-' •• c .-•91 /1th 

t-v* um •- c> r-. ( •• * *r .0 * • i \ I, u” *ry of 

u •> >, . l<. c*i t4 -tu i *u ^-3 tv toon -t a of * r ll , a 

o.' * :l o. c ■> t • .1- . i«. ■* ' ov 1 free* colu- 

tl r*. li co.: <r:>la v.f. • '11 in 5 - . «-• • , 

f 1- . c' ’ ' 0 ’ r • :-c • *• r ' • t?*o 

r* ' 1 v • . -c/ru *. • OL? 1 11 ^ r ^ # Mils - -i • 11 In- 

• * • V.- >• *• C , -O ■ dll- •T . 

'T'.i' . * I ...‘lcn *ol > *. C - * 1" . .0 

^ci , . *.c- 1, Jr-* flvjf - -Jr o»« of 

r, * t *5 r -*r m . »ci ■ c:l : c 

. ;c i 3 lit» o: ' C 'iCi- J* ry;U m rj; ‘o 

t ’»• If i r * . ct» o. t . c iOr 1 ?, ut In 

r .1 r*lii - c’ 4.* <•< o.' vu;v ; r 

If • * ir *. » ; • o r^c n V» **1 c^lor t ti .n, 

It -1 ’ r • "4>'t 10 * t-*.o f .! > ri to -^Ich 

r 0 -'*■ *l'i **rc! *1 Ituc: c -> i^e f 11 ly to 

• sv’ivr ? t \ ■ ■} cjI . 

(\ >K s 

!'••■ * : t.;*% ' 1 »* . 1 : v« ;.v. t? r.- ■ ch 

•A •• ■'* .\\c Ix.i o; ,-i?* t v.n Irn lotion. 

• • • ‘ * vit 1 rt»io. . • : *r >• c o o lin- 

. o • .1 f , • ' tra 1 

- • t • , it * ' • ' ' ’ 3 * t** 1 to 
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pr© p^ra non-lrr* , f»l‘ ted co trol' of ©' c ty e of • n ;1® 
lrr' 1 '!!' ted, a^d to employ th<- m i dic*tcrs of the pro- 
Irr- diction c. ditlori of V * ot>cr a* -los. -atur”!! t is 

I traduces a lnrp* de re© of' uncertainty Into ®~c'i ’• aGurs- 
o«nt, '•ut for n. ei gle set of :o-> ur©roo';t r the uncertainty 

a o "rs to ©*all. • t t*M> tin© th® decision v".# "rde, the 
orrors cccuiaulrtod by exposure to ro llrht of the co •'cen- 
tra tion*’ usod ’©ro en>*11. * ut. unfcnovn, and ireufflcient -ur© 
cheetic«\ • -%a q~ h*nd to eetir-'t® such v«rl ir, ti no. In future 
t^ttc of t io nature it ia su*c*» tod tn*t pH »e> i lea ;e 
stor'd i r »rex '1 :a vi^lo with « 5 era. o-tic"! ath length 
int : r^l in e*"ch vl - 1 for t.h* piarnoe© of a* octrc hotoaetric 
interpretation. in t la «w*nn»r f e^ch vl'’! cm he rc-'d 
spcctro hotcn»tric'’lly a often a dealred without “iaturb- 
lr. t^o sirs- 1© in my ’ n naor or ex oslrg it to rry etr^y 

II ht. In cidltion, the sensitivity of tho syotl would he 
i»ere«»e€ ap ro*iartely 5 tiass in reeding alight color 
chra-en, ’I'*® to the fivo-fold increase in ortle-'l path 
length. 

( 7 ) merl»aent* 1 rev ul le : 

^or purposes of co'* , m risen, on nrt.iflci' , l adjusted air 
^oco of r* diction wr a confuted for e- ch saerle, tho adjusted 
dose hsinf coaputc * In tern* of the calibrated, air doae in 
©ent£»* a (r) siultipliod by the density in g.rmo per cubic 
conti' at* r (d) of the seaple. .cf r to i !n © rapfe of total 
?ss ahsor' tion cosfficicrts of the el©”©rts c, f? , 0 a ’d 
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ir t T lcuro II. ^onurir the irr-^l^t^d s^r: los to 0 thick 
in nrture, ai co they cannot V tr~ tod pg ir.fini* oly thin 
o'v-tpl • , ono vill not* fvt it i r 0 •’ lo to aaur*' both 
for th- ? > "ev x-r^ys filtered -y f»e rl»ne b«*» le contain- 
er ' for th© 4 ' ov r —op r«ys (pin crntii '•®r ,, '“l® ^oft *r 
ac^tt^red ra'latirn) that the - at or L ion ooeffiele'.tG 
of t € el - : *tt ” d nir - re neiriy e'u^l. • no c*n thvn re- 
late th? • ‘’erbrd r^ri^tion " lor^*' • i - .? i -1* 1 In o«c 30 : l© 

seralr to the roduct of the calibrat'd '•ir ic • r ! the 
11-uld 'c >it;' of th or«".ic ’olv -rto ea loyod. or a more 
detailed exposition of the reasoning, w chl.ud this "saira^tlon, 
r to LM (L- 4 ) • y shieldirm th© air-voll r-sotcr with 
a oft 1 * S3 ell vir*l ciriirr to t* o e us* for 11 t ot 
lrr' , 5i*-tion3 r it w^e foun 1 th«t the e leldio r -v'foct of the 
lf»sa wall eoual for *. oth the x-r^ /a *nd the %» * rrya 

c - loyod. ( ofor to X-r^y nnd Cr»a *ey ;c 'rlor^t'vtion, 

"Tt (2).). In this ‘-ny it vra ’added th*t for co ^ricon 
’‘•urrreee tfc# off «ct of th® Insa wrll could ’ e i 'norod; for 

ebaolule co - ut*>’lca, of course, it e:u*d not ’•« i nor d. 

•^clfic color -l. 'Id 3 ware confuted «a (sum e/sura lC'UOrd) 
= L, tho run’ er of lc”o- ol© of ^70 forrod nor liter tot 
1 Crd, *djurtod eir doas of radiation. 
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Total Mass Absorption Coefficients of C, N, 0, Air & H p 0 

vs 



Gamma Ray Energy In Million Electron Volts 




Gamma Ray Energy In Mev. 

(Private Communication, Major N.M.LuleJian, U6AF. ) 



I 








n o no. 34 



4 9v ©t^tron ro lulls. 

(’ ifir to ■ ul*fci 'tf ti - 4 cv *tntro r^oto.) 

Ml lea •* , oro irr^ dieted at 4f air r/nln In soft 



, i>oy viola in !•** rTtlcM , '•o’:otry for ^0 ?i:ru!-> c n ch, a 
tot"! y’ir dooo of 4D|30 r, or ^0 adju t»d Mr dos© of 4?t5 rd 



In 'ir-txz'l iloohol. To follovin reiults vera notodj 



olv^nt C = net !y® for-od, L ~ not dye 

micronol 3 «v>r llt.gr -r 10.. > rd 

(e) syl lcohol, 

0.011'’ -oloa/litrr 
l^eecyrvMd®, 

ro *cid *uri irr-d. ,9^ O.^lO 



(' ) tnayl lco' ol, 
0.''11° --l** Alter 

leueocr'Tnldo, 
r Ire?* *c / “'I/3cc. 



(c) 



'T\zyl ’Ico’iol, 
.0110 tsolosAlt^r 
1 ucocy* , rld® , 

5 tot - 'cTH/5cc. 



l.?l 



0.^7 



1.03 



0.244 



< ' r rrL~ (c) lo 1« (a) re-irmdV t 1 for *■> oocond 
tin a. «e to t: e urc rtninty r»:d poor ccr trol of geoo try 

Mi'’ to-*- *«tur© durijv 9«J *»lnut© irr-’ 1.1* tl on, the*© 

thr*© re-**, ltr • ro© vlt lr t '10 'Mlo’* r * v l® lir.lt*. of error, 
rod **v r*vo t* r ivo * ©Mfic color yield of 0.^5 ffilcro- 
ol**r *?r lit * r r©r 19' 0 rd t Mth 0 l?ucccy^nldo concentra- 
tion of . 11° rr '"?ol3S per liter. 



olvey 




L 




*■ m 




(d) ' c®’ oace" 1c st r 


. \ r *olesAi f or 


(the (-) 


al^n derate* docolorita- 


l»mco<?/inl'e, 


tlon} 


9 dro 'J .04: - ci/Occ. 


-0.12 


-0.0^9 
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l. POO K*v r-r*y results. 

( ofer to t-bulatlon III - 2 10 Kov x-rs>y results*) 

'igur© Til is a plot of not color ylcl'i In nzyl *1- 
col ol, ricro- oleo of dy© rr llt-r vs adjusted rlr dose (rd) 
of P>0 . ev unflltercd x-ray a, administered nt th* r^ton of 
4 * lr r *er ^inuts end °X) air r per minute, for various 

core- 1 tr*tlcna of leucocyn "ido In so.lut3.on In raw e'.o1®g 
^©r llt*-r in iloss vrlled oontr.inoro. 

r *lruro IV is a si ilor riot for a Halted nusf er of 
• cotono solutions, and includes two oints for th© rr&Io- 
che lc-1 oroducti a of -!yo from the dye leuco’^rso ( easily 
o: HI .rod to the dye, tut not ^hotooonoltlv® to ultraviolet 
11 ht) , "■■id rise a con ' .ri"on with a eniyl alco’iol solution 
of *ir»il*’r l # ucocymldc concenirotl n. 

In i^ure V is niottod the specific color ylold, ^icro- 
-ol of dye per liter p^r IOCO rd ah justed air dose, against 
the c" centr^ticn of lsucocya-U 3© in solution ir r*’ olos 
r©r liter In benzyl "Icohol, scotcn© and pcsto-’cotlc est'r, 
co"t« ired in both ooft 'If'so vail and silicon© contsd con- 
t" inerts . 



~ , 'Q deiiber* to v^rl^tlon in x-r^y dose-rot© from 410 r 
to 2 r or cinuto w-o unfortunate in th*t, in iltarir* 
tv "0 r«stry «o h«*lv the lose r^ta, th© -ooden ?lotforw 
u or c\ the serf do- ' re au *;ort >d vno not -Iso r.oved 
b«c’' fro- < '€ x-rc *ourc© with the n*rn le% *-d r.s n re- 
sult a 1-r 0 unlot •rr* "d "fount of recorder- oc it^r^d 
r-'l-M.-'r: 1 ‘reduced, '^©ory ?ro'’icts th"t, If *b© 
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ylel'? io deoondent on T oso-r‘>fco, th® yield should ’eere^s® 
wit’- r» fc cod lose r tc. The r mlti , .-hen tho ' ©t^ron v«»a 
u»od with n doss-r^t® onn-tenth tMt o^* the x-r r ys, inli- 
c*t® tv-t th© l<?ucocy® i, i'io ayst®*. i ©*wl *'co r 'ol i not 
critically dt- >n*lont on 'oso-rat®. 

9m x-r* y curves show r* i -cr©"*^ yi^ld with th® do- 
er • * do< -r*t® of x-ray* out o r '*ll rc.'ortim vith th© 

os r lo V’ri-ti n ny tVory ^llova, t'”U® this rjjo'i* 
alous v suit c n n >®3t ':•© ©xplalool by Uie ooe^nlary ecat- 
tor'-d r-'U’ :i -n Intro ucod In th© ex ©risiont. 

\js to »-h* f^ct t at cy^orii-ent^l v* ! Tl«tlns Inherent 
in tho c r ^ctera rro r t’rr t'-rr • for orch sjint*lo 

9"'- 1®, Of th© discussion of t>© experl’ it*l rormits, 

~rd ti c': elusions drawn, will. ’© ha r od on th® tr^.d of 
th© eitnros in i/niroo III, TV, V, rsther than u on th© in- 
divi*u'l ©xrerimont 1 olrts th©r®©lvo®. 



^irure III "age Mo. 37 

Net Dyo Yield in Micromoles per Liter 
of Benzyl Alcohol 
vs 

Adjusted Air Dose in 1000 rd of 200 Kev X-rays 
and 4 Lev Gamma Rays. (Multiply by 0.8 to 
obtain approx. soliaLion Radiation Dose in r.) 
BzOH -Benzyl Alcohol. 

IIGCN -Malachite Green Leucocyanide. 




Figure IV “aye --0.38 

”et Dye Yield Jn I lcronolec ^er Liter 

V3 

/d Varied Air Done in 1000 rd of 200 Kev X-rays 
(''ulti"ly by 0,8 to obtain ’rprcx. Solution 
Radiation Dodo in r.) 

3 zCH--enzyl Alcohol 
Acet -Acetone 

KGCN-Kel °ohite Gre^n Leucocv»nlde 
MGH -Malachite Green Leucobace 




Figure V "'age do. 39 

Specific Dye 'Held In Micromoles per Liter per lOOQrd 

V3 

malachite Green Leucocv^nlde Concentre t Ion in Moles/Liter. 
GOO T 'ev X-rays and 4 Mev Gamma Fays (betatron). 




'»>ol -«* rnfl rr,pdmj/^3 



. ery 

*■» in 'rj fhotolytic reactions th«t fro ’•n wn 

( •'-!}, ojv c-n rot state that o cor ^tuu of ai '?ijj io absorbed 
v y p 'ir- lo c . •ic'*l bend In a •-‘lecul-r atructurs. bo 
llrbt '•' cor ti’ n cV I'ncterlQtlcs of a clvon ’ol^cul^r 
ctructur* are ietercired in wa«y portions of tho ** or tion 
band o^eeti'n by the bond structure of th-et :ol r euIe, t ut 
u/cn 'orrtioii of q cru^’tu® , tho e:\tiro rolocul-r oyatoa 
i© orcit ! , not just th© f 'r riieulnr bo d . rovidi- the 
c*’ **>lllty of th^t cup tun b«i.» ; « v sor'>. d. ' ■'sorytion of 
an cxci-}<r, ,tun nr vwhere in t o ~ol c"lo vlll quite 

oft*n c^u"? t>'j» rupture of a .'^rticul'T „ erd or ’ ,| co- 

tc*»* v*' or, ‘ O' irradiated ty li-ht of 2377 ’f^str: s t 
brn-’*-. 'o *n to fom • t’lyl mile* Is end GC , th* '*Vyl 
rr\'?ic«la l*r'sly roc * irirt roo’ t«r* vrrtur- to fora 
the ori i."! *cetone, 'ut ^t ©lov^t-'d to-- ‘rburc to fora 
©t g, *v*t‘ r 'n© *c& CO { -4); when slightly ccueous, the 
yi 1 ‘ c t^inf' so: o CCt,, nor ® r.et.V ©, CC, rn’ traces of 
c '! in • Mit I'm to ©then®. Two Hot-., da "re rok^n alaul- 
t*© ucly y p quotum. sivil^r single qusntua 

' « l1 o •*£ rupture occur in **-ceto-»»cctic •■'t r to pro- luce 
Cf, ethyl radicals a d Ct 2 C0 2 t ( -3) nt <*, to 

ultrrvi lot -ecu . osltion of 'encyl alcohol < r »a found by 
"■•ert'-clot ".-id "U'?ec cn ( -'5), r* though ths solvent is 
highly ®b:orbi:'r in L’<-t ovover, lue to V ® sta- 

bility of t* e *ret <" ic nucleus oj t' is alcohol, it is 
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th^t tii© - o*~b*d 'rcr„y • tod 1'/ that 

sta 1 (stricture ' r for© di' ©oelstlon c**n occur. In the c^scs 
where " tr*i. u l c'ln i* •ad *o rr ■ o- * Ic uaclu', 

th© c' r n i* r ’tt , 'c' ** v ■ r* T •' ^orbM 

t T' 1* ' * ' c *r=~ structure of the - l^cvl 4 . oth enzyl 
elcoh 1 ■ "cotor® fluoroi c 'ichiy ' v en *rr* ’I- tod with 
ultraviolet 11 ht, ( -4) ( -S)(0-3i» 'n •yr>reei'»bl« rorilon 
o r t'*-‘ flue ‘c^-'co elnf. in the no' r ultraviolet# \lttlo 
fluor c* c© of • coto*re ; 1c ?«tor, c,c » ic rcld »- & :<.«thyl 
lc f ' l If ob©©rv«d under •l^Ltl^r cmli 4 i ■••a, ainc© tha typo 
of ultraviolet :oelt«ti'-n U n -t si 'Il*r - t’co t re© sol- 
vent do n>t de^n'tr to rn absor; tlon b*r, ' ir t v ic ultri- 
vlclot r- _iou, but ©rly eoetlr.uout r - sor ’ion. In r l_-ur® VI 
- A ’ r© seer. the riot of the rel-tiv* • s «cr ’tlcn c'^rreior- 
lotlc* of thee® colveits. In '1 uro vjmZ nr-' ilallTly 
th© ir.for • ti'n for ©elutions o’ r *~lrc* it® gr »n 
"yr , l jcocv- i’e, ©rid c-rM* 1. ' r t , x for t*e 1 uco^ce 

w»* ot r v r il*ble. 

h< ^no of the -ho v© colrc ts», {’ ®r_ zyl alcohol, rco- 
t e, - , c®to' ,, cctic * tor, acoto©© pr& ro'byl "Icohol) la 
lrr 11' * - ' '!th x-rnye or . * — * r-ys Ir’ivl j**lly In V© 

'•’Ui J't'-e, it 1 b ro» on^hio to *sau?»o thnt li the process 

of '■’ c o'ltie'n of t © ,’t ^y the hWhlr Ionizing effects 

of th * 1 • 'or^ed r- dl tlon , r aar- T of th® oxcl t»tlen et^too 
c *roct*r?zo' *. v the 11 -ht r_ / ^bsor'*lor, " optr" are 
oijrxlt ^©ously cr - t d in tv jolveot ol rdo - rr d -'l-o the 
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*•> © ,0. Ac? 

”:ol?cu\ r atructurec u doi* co«ol * or^tl n do not -xhivit ab- 
aor tl:*» . dctru-i. n i . - t ' r^lcul r ..-•-r-* , tv©i t* e © 

p«rticul r •. »r;: »t#l© vill not b© roftl.r ercittd in the 

solvent. I* the ntovo true, on© would expect to ob"*rv© 
floor 3 cj-.c© t'Cltsu in tv.© ur© >olvcrte by the «b*orb©4. 
x- or r r ItU/r to th"t r ctually cb*erv«cl fron 

ultr violet excitation. ieh ic not tv c^-' to >ry marked 
decree. however, t 1 © «©nattiv© •©•Bourocent • «*d© by Fe.ll- 
** >»m (t-l)(l-n) i 0 /* q ~2 natrnt© a e^oll «nount of fitter© c'-nc© 
in '•ll co-- on *olv©*itB, irr'di*tod with s»if» r*r«, W 3 ch wr« 
c*arr' 5 ot Tlstic of o^c* of th© solvents, end his experimental 
ro ’Ult v n rddltl n of »• *11 r ( ounta of fluor 'ac©nt ira- 
ur!hl to tv© colv • ts lrr* l^t^d • 1th , r?.*^ r*»ya rovo e 

hi h © r • * of *xcl f -d ? in ths (uolve^t* do© to the 

•for : n :i tion. bother tho energy excess is thefe of 
t <' n- r • t !olv«'t cl cul**s or t!vt of t o -©Ivent ’-ocom- 
■r».''itl'*n 'ro uctv c* rot b* r^’llly determined ** t *Mg ti f, o 
fr t , *v-il“-'Xo & • t» ; however , nsilrnmi etr- t:'ly urc r s 
tho “hv. i.n of the view se :l-at"bl© oxn3t<od atn^ee 

cro cr3*t«»d in tho solvent ’.olcculca, with cu ueruent reson- 
nnco r erence Virourh n eh* in of solvent rolocul'8 to 

the fluor • cent is urlty. 

ho structure of "lfeh.it© T«cn l-ucoc.h i’o i-' rritc 
stable ci-nic^lly , recist'r s^y decc*n it Ion when 'riled 
in •ciiifisd *coto' m & t nethyl ••Icohol or ethyl "octet© for 
rr i'lo • of f •’ ^ o 'ore. ‘ > o,>e docon ositi* foe* occur 
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Extinction Coefficient Log-j_ Q e 
vs 

Light Wavelength in Angstroms, for 



A. Acetone, Benzyl Alcohol, Acetic Acid, Acotoncetlc Acid 




B. Lalachite Green Leucooyanlbe , Leucoc o rbinol & C°rbinol 
in Pth'.'l Alcohol. (H-l) 
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in »C'u#ouo c©t' , - -ln*d ** •• **»t r-cfti-'ly** ' 

for-, tic it o 'y© r id ••coto’.’- cv eio' ydrin, ov :vrr f when tho 
aolcc 1- in ionizln. aolvont li relied by er f'b«or s >d 
ultraviolet cr > tu , photolyalc to fom th® dye Ion wl « 
cy '14a Ion ’1* *i< occurr . If the l*uc cyr .1’© i* r‘ ‘a**t In 
ft olv»« 't irr- li*t©d Vlth x- or (^vao rye, ph©fc©ly*i© of a 
ciril r ini -ill iccur if t' » 1 ueae/a -i’© < -l^cul® '’bEorha- 
oufflc* • u ••r y (?-dcv) from © n«lt> or?" : oyo*t»d ®ol- 
v«*t _r -l>c •:•, lor,, rrlic"! or eloctrcv. ’ y c*.lllnion or re- 
«orr co - :r tr* .8f?ro. co, or duo to iir*ct ©beoryti^-n of 
rn Iv.i- i*l • - or r*v loton. *nc: t*i© dye ion, when 

or co fort * in •• > i-ntsin> rolvect c- •-bl© o r eufficient 
*esocl»tl:.n v lto tbi» cyvnll© im t‘ revent itf iomedl^t© 
i*©c * "tlor. with t d>© t. r»for» t' e lcucocr* id© toI©- 
culs, i - re r- " ly , tho roceva of : 3rf *?o«nt color 

for*-."i i ,.r. • i-'r® qui e 'ro’^ 'lo, «*r-? is f». to b* «o In 

both h.fj-.ri *’c r -'1 ** ' ^cotoro. »“olor in f.-.t-mm* to r> • uch 
l v * • r "cto© in ©t'«' 1 ncofcCTat ■ to, * d • arently to n v©ry 
■n*ll r-D-o, If rt pll, in vthyl alcohol and rcotic ao3<?» 

Of c ra-", t’ s "ctu^l 3®'rcr of color perwtmntly forced do- 
* n‘" on the loucocy rl-’o corcontr^ticn, the re? cna© o* 1 th® 
oolv-i»t t- ' '■ f* '»or ai irro M-tlcn, end t**© r-t« r > rt vnich 
t’ cirri \ ficlv.it coleculeo ••.id l^co . c 'it. ion products 
lo- • t * lllty to evcit** l«nJcocy* i' ? © r lotolysip by self* 

, rye * in * Lion <" * oth*r c’u» lc*l roc®v'#3. 

M Uo. of th d© re© of c lor for ■ r, tion from 
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l**ucoc *' 1 o wit’’ Vi illty o' the > • lvmt to * •intnlr. »n 

--'Cit''’ .’t- ‘■o 1 r t'* e orcy region c* -•!* of li ^ln the 

l«uc c '’t il© nclecule '<cul 1 c.tillorod. - k 1 icohol 

*vw* vector*© Ivo •'ri , ctlc # *l'ly i'ertic-l r^iu 1 . ’ ItMr th© 

ll'-it# of t’ - “• 1 ( 4 1 rur® V'j 1 ot> of • * e : ’vente 

■*rv hi hly ©'’clt^bl© in tie proper oror.y rv.l?n» **i l hown 

V t T e ultraviolet r- sorstion - T d -c’. m t :-3 oth fluor- 

o o 

o'co lr rn er*er~y re-; ion (PHY)T - 32 O') cr f lo of pro -orly 
oxeitlu t«jucocr?rl4e ^olocules. 'ceto^cetle ot©r, *t idem- 
tlc 1 cone**-** ratline of l»*uc<">C''r-i*©, llt>l© color 

(ono-**ovv th or laoc) under l entlc 1 eorsAltic? > of irradia- 
tion; t ii ’olv>ot b n only cortliuou ml tra violet • oorp- 
ti:n In proper r* 1 n. ©t'iyl • Ico ol klj ' Bll ht 

c ’*• iruous ultraviolet * v **-r tlon rn^ f*ilr«l to ro’uce 
-‘vre- lo c^lorj cotic ncl'l, n fin irtt’n o^ly co tl nous 
r^ orrlien sod no h*n& enaetra tSircmgiiout the ultraviolet 
r% 1 r, of 4 to 2- • r -strops, failed to due* e 
color: 4 '7© lyrical of ©^l^c' it© raen ••*hon x-lrrail* ted. 

7 ~ll ot • ebo r* solvent , ultr violet •' -o tion 
f 'i ' "c •»/»* i‘© reduced r r* old ; hotel/ “in to « 'to^l© 
col^r * of r-nlPoMt© rrc on. 

rh*t tt ■ otclytic ©ffnet orc'uc 1 ’ in t’ n lmcce/'v ide 
•ol cul ■ in v»ry '’Ilut*‘- elutions* y -rays »:d p -*■* rays, 
i v rr. 1 Vij -c: •*-? t ■* c is eviie~t fro* w:-’’*! • ® t 

( e ,• *ne r -rar r*' ' res •*» ray •!> or' t ico eff'Ct is very 
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t u on '• ' frotv-'t.* •rrr-'loyoA, ’ • ri> r a .-'C olvo-'t 
1 v. ic*Hy t f c lor "2 ir.r i ^ ' r direct 

r - «or » 1 *W 5 of a wt# i.i t * lefuco^r '.1 i *ol*cul . If 

t»i# c'lor bein- • ro^’c®'. cruy by "ir-c 1* o irltisl 

x-r* o ;*•-.• r* >o :••■ < 1- t * l-^cocy J'o 1 eul»a, 

t v >#r« $ t >-12 *>• little or ».o jolv'-nt do * ’• ce. 

C tfr, « r U' ) co e ''lit** Ion o ti~c l r mIc yioll will 
t« . 'i-n .-^5 ’ not** of 1 ’1 ® ' r© 

*I»« ive- In o* *• liter o' ®”**i "lc ’ol (*'< i .l*. cor- 
c-j tr*ti n n*'/i®d , t- ere •’*"© lfl, ^*us« c" l no <v il’e 

ll 'i-'r'* ’ is. K43 .r .. of ;olv:^t. i c* o*’ *dvc t •’r.d 
oolat- *r» ’sc' ic 11 1 * 'ic 1 In r-r* >c/r ?ion, the 

en^r y In t> r*uc cr 'i^o ol**c4l4« li only ? 

0 V\o t:l*l v* r 11 si *i»d i» t e eoluti. , •* *ir ^o o 

of 4 Ol o ir -t '’.o ic o-ti to r'J'H In A n ’ r iu*l -O'*® 

1*1 t.'« (.?u» t f * «• io.il O' V‘*i ;l* k c-^ t-in r, 

• tc.; o. cu* yj. oo t . ccorv to .< f : (’-•), 

1 • r i ofluivniont to 7 1 l*c ron \ r : cr pci a 

of » ir. u- ily, U'.to y s-r la Muiv«l*nt to l.?' 7 x 1 
electro.. *?r lit®*’ of ® z~l clco'ol. nl*er t 1 ’*'’® 

c r MtJ • •.%, it ■ • 1 fOM'i.1 '• -t » n l eicroroir o *ly® j«-r 

Hr ir t*r® -«>*• c*’ *_• r t incMi-tl c-'ui'V'V’t to ’ic 

1 P 

s ■* c ’ r i c •: rtlcr. C'.’T' 7 x 15 :i» 0 l*cule- o/ 1* coc/fni'© 



11', . ” o r ' v >t. 



**• t /©r», if o”e .<j- M- ct Uitii c- ' > 1' uco- 



cv*r ■ ol»c*’’ ■# to "ffic’lv®, ? 0, 



encr ' 'It. ' - ox* 



l»7 r 



t •*» ic* 1 1 • 
x l/ = 3*5 x 10 1G 
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ol-ctr n v’st' ’ t °. r '‘ x 1 * ^olocnl'* of 1 xicoc- *"-Ida 

* . to ’or *'r*> t or f t'f»ut 1.4 *1 ctro*". volt* *r K>le- 

cu' > 'l’flrtd! i co i* * ' >v cor.tl*u\>u • *. ctrur 

tt‘ r-* Jori r of tV nhotc* ' ^vt *»n -< ere? oi •' vt 1; f "0 
electron V7lt’ , c x-r?y .ofc:i rb - r :& u!d ’ • v? to 
rl' :r **: 1c*' ’ \ 7 1 *'C c; 1 ’0 *olcc’*loi ♦f^r< - i.\, 

•bvor ’1, Lo*-!* * tnifor M •> >un* c y of v ly 1.4 ev 

'PT 'l C' * * ••• *O r ’ '!•’ Cn;« »1»'- fT y ?i‘ ?1''* t • . ’!« 1® 

1* > ",'irl*- 4 . •r -r / * c • *u %hotolr«I« • f • 1*: cy« 1 '•» 

* ol«c> , 

*h*refcrr t o.k t>« r - * ft . y •»» -•0 thM t • *ff»et , ~o- 
ic^ * i« *» t ” ic 1 indirect ^r'oc '• cri •* 5 7 ' o n **r& 

1 : • - r. * ore c at ion t>m • •:!' j • rrcxl 'lily 

7 electron volts to be llesi~*t»d In the > enzyl *lcohol 
fo^ "ch l^ucocyp^i *0 ?->lecnle • 'clflc‘ , lly nl». *r*Z to ~ , rc- 
'•uc • '• ••olecul* ra r- corded : ectro ^oto- ’"ic’liy, vhen 

0. r'”- -»oie8 of leucoey»ni ’© re dissolved In one liter 

of rl ~lc hoi. This Is 3 very r^»30’ ->''-le fi.ur® for 
uc * . v ero is sbeolmtoly n' vi^^rc** i nt • eh**ln 

r 1 •> c ’Old 1 volv*<3 in f h • roc s, 'nee 0 '1 tr- 

vl \ - *■ <-, « ■ f- ~ 1 dlc'-'te no t* >tr ha"# 'nd- 

' c , ' 2-3 >v 1' 'let" cuf • tu» yi Id i -^ccci of 

iitlty ever # or v~ry ;rcr= 'tic qus to (K-U). 

** ♦ # * tru* In the c^® of ultrsvicl't • otol.'Slo, no 
d y %r ’■ ro ‘C" **r - t'*r 1 vjeocy r,r i ie in 'n*o; o » y-r n *s 

7 >»* oves th© roonlr 



( i^urf , lot 
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ti” ■ 9 * i rlz?d ’olv z r® r ^ »ir*rl for hotoly is. 

T . * nil *f ; octs. 

In th* u^u-l et> ro *n*cu® c e lc*~l r~ ctl n, such ss 
th t n’-'o !uc*’d *y * orb^d x-r^ya or *>y r* i I *’' « oGiTont , 

It i- *slv- 'o -Ivi'S le to »tudy \dl «ci n lly 

vh« re the vnil nr** of the <y t^nior vast ol 1 In 

•.iro^ortlor to the rolu* e of the vo col, «ni v the dllu- 
ti n of the "u ; t • ce ' sin? ttudiod i- rather l'r.-o ( -1). 

’Ire® In liquid the ' olecul®'* r -Iv^y# In co*'t'f>t col- 
ll*icn with • c' o+hir pnd t v © v*a -ol fils, t>® 'O'tlbillty 
of e^erry '*ocs y ruo c^if*; ®or1 cl'enic”! c°’ l T, “t’on* ~t th® 
well in aor-eti »*<-■ * i,-h. In c* * •-* cittd ‘.ollef'in:, reactions 
pssu«-‘d to he occurring' in t 1 •» volume of the c ' 'le «re 
octu«lly occurrlr only In th# fil . fld'.or v »d on I* e container 
- 11 . 



T t 1 c ible to ftlter th® ell chn^ct l« 1 ic® of a 
,l^*a v •co'* vithut nlfe*ri^? th* r* ’ 1 1 « r * • i’r.' or ^b- 
sor ttnr c v * , r' i ct»rl!itlcs o' f ' *• t • tv co - * „in th® fl**£a 
v 11 vith " ellicoro coot, (’ ri-^ilrn' , ' o ^ 'ilx r (c ).> 

If in t « >c«iert r n di* tion-ccutred r^cti-na o** titftlv© 

yl -1 ^ < - -is • t lent u on the nature of t"e •'■l! evrf»c®, on® 
*t**y t’ 1 r »• : omi t' *t t* • o ?erv ’ ?I«ld I* t. r. ret rt • It of 
5 ot >/>.j 3 a«r>i 9 < of c . 1 i c** 1 r • t* too i "* 1 * cont'in - r. 
If ^®nt of th** w*ll s ’rf^c 1 , r ho* 'V'"- cuff r action 

r i®l , i' vc^f.^stod. 




i 
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soft 1 ''.a c t**'n/*r "eta *»i p 'll ®nic 

In cVrctor. f *-ri- lln vrll 1. ur o'* rt v yl rou-s, 

and nets *•* • v -rr nt* 1© r^t*! ydroc''rbon In t’*e our- 

, *'*c© cb© istry. It ves not' 1 r vlously t M c lor #t*nd«rd9 
In lllco'!© co*«t«d co t"lr..?r« <* d*i to !"• la ’ 4 o liquid 

"ortl r m v r ‘ i t .ou- acidified, r. d wp rr>« • oxT^l — d 
ps -n ndwor tl*n of th© dye o- t ■»« llico o eopt* (la v - 
ulstion I - r oIor t , r’sl, ' *rrlt.* to , olot<- 

I and II, 11 i* noted t f »t t* c tiffr ncc of t n f.o .> norl 
"l coho l -1- ’coct »r i '© lyo nr>< clflc yi#l* curvr c : 1? snail, 
r>' ' lrro": l*r. »re on »nv t»*uv that t^o a^vl^ii n of 

t'<© lot: 1 I 1 * rob* ly «.*•' .'ly lu© to p t - ' c' i ? ■ * r o' Vt° 

fro -oluclcn • t» f r • o s 111c in* w^ll co*tle*.£ («- ■•’•ciwlly 

In H r /. If •: 11 • c n on vrll r/xtur* lr ~vs *nt 

during lrr*fll«*tl©n, It lo ;ro n l* th«t tbo orcl t vl dr* aol«- 
cul', ?ci*llv In the l^rc^r corce ’.tr' tl "6, f *nd to *d- 

h«re *3" r-:Oi. to th*: ellic-'© 'nil t:*«n v' cr ’t»bilis£©d 
without irr“ llpti^n, ra ir t! © c"lor * t'-r.d , *rds. 

In lture olot* III nnl IV, th* »-».*© iffcct lo n 1‘ d 
for l — , coc*p''l & c lor rirluctl^n In 1 rr° a 1 •* t ••>£ 'ic'torcotic 
*'et r r« 3*. syi nlco* ol. fl«i v 9, however, t>«* «m»c.lfle 
color field i« so lo- i:niti*n in t\« fl« -*’01a€ conlslr.- 
er t t • «< o' mr > rv*? In • ■ « • »«*!’•& co't'i'.cr 

r :m -rs ■ v t' • t t; ’ o « ^©eolorljptlon .’"sc ’s for t 1 ’© 
l**ucoc r * c ic tr' ’ 1 i-9 ©tilled. 

On,* '• in t* c y > o’ , irv ‘ 4 • f***eti ' vl t ' "i t’ © c-oe . •v'rloon 
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In i -aro of t\n %f f*ct of y-r* y do-”.© H t ) r/raln. In 
c ’'It* * • vy >*■■ <r> n t ‘ . r/»in. for t' © bo- clfic 

C’lor *1*1* fro«« 1 -coc «”'1'3© In * ot’i -j rvl Ic^cl «r& 

••c»* r - ■*•.** c*tl c % *t*r, on* o^'W t u »> ’^r;l r lc ol 

'1**1 1' iv^ly 1 '•d»? v, t of loo® r-t*, **11© t o 

rc to*csiic :nt»*r yloll l* <tr • ly do oi'ds-t u an ’’ooe 
r t , t u e ; "c! 'lc color *1*11 *c U’ll? * a* r r^>tiv© (do- 
eolorir* tl : r rt t^e low r do®e r*te. 'ccorii©*; to loci 
(*-*}, 2o: - r* . * l:»dPf :*• 'once 1* * 1- ^ircct action *sn^ 9 kB 

R v c -«u? r© ct Ion; 'ur- 'vy drren l^nce c f doee r *■© In- 
i’.® too « . • r r hetero*' - taus r*"c*icn. 

’* ’ r* nit* e.**» to lo'lc**'' r lc 'liy liooor ouo 

rffl elect r: to rc ?uc * color fro r t’’# 1-ucoc rnl 

i. :rl ?ic ’i 1, *.*i r v • r’v het^roe “®oue ir.of 'iciest 
co 1 or- ro*« clr r*-rc i°n i* "c©toac tic :t'r* Tt * T n® rn , 

‘ r ", V'" t '© c lor ^ro r, cMon i,*it!*lly *try v « In© to 
f‘0 ‘Afferent • •fc' f’rlsra In Vi* two olv rr ' k c. 

In or‘er urther to inv'-'M'l ©to t © n-tur* of the -'nil 
r**f ’ o i t'»* «*oft «nd silicon© co*’t'*d vi^ls, •* 

so^l * 0-* i<r* ’i*ti ns ' r ro n*' 4 © of r r, l-'c* it 1 ^ r^n 1- uco1'»sg, 

.or r* ~r llt'r of oalv’* t «t 4' ) r n 1»' 'o* - and 

4 r / ” lr.. Ir •ci 1 ifi r * ©nr 1 "Itohol, **c"tooo, «:d ceto- 
nc '3c -t"r ( - 1 tier III - -r -7 rr. Itr , ’rl* T”!}. 

* *c ric c.lor ’i 'l^ of t r * l**.)cr ” ** > ■" net -* • orally 

si II * ' c t o l*ucoc. * 1 *e. In ot* 1 ©Icohol 

• d o '• r or a , f 9 s^' cific yl»ld In t v l c ■ a - 11 vra four 
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ti I>f ' 11 t- *.*'5co"v -11. t c'n is '’rrucd that t\© 

color* o cli- c r ic *.*• In t i 1 c"**® 1 t cot' - ? © * id nxyl 

" 1 c 1 “ r* ' *• • t >1-11 -r, r ’** - ntr * • 1 1 f o - c sd y 

« 1 * LC *»ll« o '• It ttv c crio^r .1 o h»r t" «n 

t,iii a •• "• ' • cc • •©, vivwr *c3 1 • 1 ^ 1 v - tb «^uooub 

ciei ? f c ' • t ('• r »Uy ••ith t » *"ic «* e - * to 

f c r 1 lLirll;i roVjc d, • ^-ci^lly In t i ® *111- 

c c ■ : , . c * t l*-ro. :he l#uooona« 1 b relatively at** 1© 
in ’t..n .1 *»lc*’ cl, but dr* '’ceto'cotic ester a lowly oxldiees 
to for: t ? « '<. b-n irr- In ccetoncctlc ter, the 

o ciric cclo.r yl 11 fron tbo leucob'*© wrs found to bo 

r U.nt l ben-yl alcohol, and w» poster In the 
6111c • co~t * co-*t If r tV\ In the l^oe or- , It io 
r7l r'"t t v >* t t' * l*vco’ -solvent -y*t «n urv »r ifsntic'tl 
c - Mil- ->f irradiation io . *evh*t ai r, .il n r to the louco- 
c ii.. ol *•«■**»•, sya* In j<misltirity , ut, pi r^vasl *d y 
t* j • »:ou- ?* ©rdar.ey ?n *11 effect, t cs c* •-*©•'* tire *®ch- 

j •. - o» c lor rolucti n * ro not t •© &•. e. It I> quito 
pro l« t t t o rofuctl n o c^lor fro-: tbs lr;?co*"t , s in 
t,*-.;. •- _*•• t : io *>e«vily Sov *riient u on the p’’’* c*rt of 

yr’tiAT, , cyy «' cont-nt of tb* lolvrt, c® t. *16 

do ■ •* c l" t lcc 1 . of 1‘ che ic^X nature uh’©r ordinary 
c-rdili. a ( C-s>, . 

C. leni* - 1 1’. 

i .c?, c t> t' * p u~b ure 1 ucoc pn.l 2o, 

it 2 -ot oset 1 9 to follow the *'©clfic color * r i«ld 



. c © r >2 

> 

l<>ucocypri^e cone - »r ti n r>lot to * o.int v *>r» n nnxir*u:n 

color yiell independent of Ircr^ain^ co. c-mtr^tlon (l**4, 

p.43, ©co” »a P^pr»ro t In l?-n 2 yi alcohol (or to the lirltr- 

tl n i" o»»l 'y the s^turMed ‘olutlon) , the ?.nxirua Ionic 

yl 13 esnn t V© «-* tla^ted. Wo>"iver t refarrio; to Figure V, 

''lot I, the hi V-at cx-'erlnentnl oint on curve vlll be 

chosen for « sp** lo ostl* "tei 

! eucocyenide concentration = 1 . 05 ?'; nolca/lltcr 

^nelty of ' ••myl 'vlcohol = 1 43 grrMe/llter. 

peclflc Color 'fiel-* = 1.01 > Piero tles/liter/lOOOrd. 
C-'ulett n III, ri©R TTI-C) 

* 'vo : °dro * 0 Vuaber * 4 # o? x 1'*^ nolcculee/aolc. 

In Mr, lr = *.77 x 10 10 electron volt© per 0.001?93 
(L-4,n.7) rniaa of Mr 

1 OOr = 6.77 x lo}5 ev/0.^01P93 £«. *ir 
= 5.24 x 10 i ' ) ov/ta . of rlr 

•ss ^ln tVt 100 ,r dissipates the b-'H}© energy er 

of •’nzrl elcchol "3 it doea oer rr« of eir, 

in r = 5.47 y 10 1 ev per liter of benzyl alcohol. 

It ia ncc i BS«rv to aeauae (c’ ©dr^d pr^roxin^tely by 

c * v”?r* , l .MurPnionts with the nir w*ll r-nat?r) th*t lOOOr 

clr "'O’*© of x-r*y» (1043 r« adjusted doc© for benxyl rleohol) 

ia rn. "ctupl do 3 © of 000 r etnor ed in the solvent ns 

8hi*ld©' by t>© rl^ss-vMled co' t*ln©r. 

19 

Th*aa, 1 Hr r ir dose • 4 , 5 ? x 10 ' by per liter 3sCK. 
1.043 L = nccific dys ylnld/l/43rd £ specific dy© yield 
/l ' Or '‘ir. 
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1.043L = 1.043 x 1*011 =1. 5 microtsolea dy© formed 

r liter OzCU per C)Or. 

17 

v ielA = 6»J n x 10 dye "oloculeo fomod 

per liter HsCH oer SOOr. 

*v*r*:© energy Hsaic'eti'-n per ol ‘cul© of dy® '©mods 
s ^37*0/6.3° = 69 ev/rtoloculo of dy© forced. 

‘Ithouth no lnforT-tion is nvail«'l® ©oncernin Aoter- 
in'*ti us of th© 'v^rrve r-ount o' ®n'r-y expend©! in ben- 
zyl alcohol p«r icn-^oir produced *-y x- or *fcn' r-'dl^tian 
eb'-or *d in V e . olv nfc t It. Ip reason'* 1© to 'Jtnta that tho 
69 ov dlaoiprti-d r* r dy© ffiolectil* fcnr?*tl'':n corresponds 
rcu- hly to *»n ionic yield of ©11 litly leao than 0*5* 

9. Ooal^ntry 

Insufficient d’-te ere *V’»il* , ‘ 1© tr emit rn cstlEPt© 
of the mxl , m« sensitivity of ti* system, m«l*chit© fr *en 
l°ucoc pnl'a in acidified benzyl «l©ohol, »b « decimeter 
for x-r~ys, -"CS3~ rcyo, '-nd ©•’her ia«>.ieivyr rsdi-itiona, ®a- 
ecl'll' 't wry lov Jo-'® r*fcei. If th© maximuse ionic 
yield were fo 'n fl t< be ir th© nei . hborhrod of 1*0, or® 
caul* sxp«*et * color for *tior of a' cut 0 mlcrocolos of dyo 
per liter ?r 100© ro&nt/ens, solution dooo. '1 lowing: for 

a «-»ount of v«ri*tlon ( * 10 .), on® would expect 

to f i d spectre otocetrlc in* ©r^ret^tion possible rt 64:0 *ng- 
strons of tot-'*! solution dose* of 190r »ininnu 2 to £0,000r 
rarxiuua in ** 1 c . optical path length, or ?3 - 4000 r in n 
5 ct. optical p<*th length. If the solution wer© '’merobic- 
ally seal'd in oyrex &i*sn itr**d' > rd co twiners with rn 
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integral o tic*'l rth, c* **bl* of in«?rticm In r st^nd^rd 
rhoto^lectric color! ’,®t r. It 1 • o sible th*t * rather 
•t^bl* eye tvs for lowor ose r»tt-* c uld *-© • ’v^loped. In 
n *1« '03*' % '1“ c tMnr of tftftt t ® excellent cutoindi- 
crtlr. r^te "nd dislnte^ ration studies of c radioactive 

bet?' or '•aurs* ©fitter in solution in the iosi'^tric oolutlon 
it elf arc oaalblo. 

Hie -oat f ntur*’ of e eolor-produciy chevies 1 

do:l-©tor t’^is t-- • to th n t t \e s lutlon '« ror^^n- 
«*ntly P'-f'lod **“»foro irr-' 'l*tlon f th« c lor nc*od‘ no rd&l- 
tic’-* , l c> r *icfl dovalo a»ent -ft' r forr^tlen for Interpret" - 
tl n, c lor r©« inga *»y © a'’ !# • n ccur w, tely wn? conven- 
iently ir r relatively inex endive . hoto > l.ectrlc colori- 
aot*r "t rny tine nnd -^ny tl-pr * Oe ir?d, '*■•'•5 lastly 
the • 8t'<* dose not r pe*?r to de-©:& u ‘on n t> ^ra-l ch^ln 
reaction for th© production of th© color. ©inc in liquid 
fon, ‘’.e dosimetric *clution mr >y b® co twined ir -y ahr^o 
or v^Imtc c-'nvs Irt for the nature of th© experiment. It 
i? to be boo*d thrt extension of th@*a orelieioery results 
irdl c* 4 ® ’oei^ric pos >il Hit ios. It ia not »uc r ®sted that 
vi u- 1 colorimetric i ■ ter TOt»ti~n of the color formed bo 
rec ' rded, , ' i -c u"8 of the \m vn phyelolor ic*l li*lt*tlona 
in the **u"i*r eye in en n tit^tively Jud^in^: color density 
*> ' ~uMity. 

. ry • 

~ f t & three solvents, acetone, xcetorcetle -ater and 
bonv 1 *lc r .ol, only bena^l alcohol hpa ov r leer. iTr- 5 dieted 
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‘jy j-, i < a, >ta or n, 1 ;hn rodl *lon and th< r^oults ra~ 
oort*d. r ftll*n In 193f ( 1-3) oro-* -d ur? h-nayl *lc~bol 
aor iC'lV for six noniho to the eta and i- >*» rays of 
0.11 r » of rs liua, nn* found nt t « e\d of that Hr.® tbrt 
a lr^o cwtlty of \:D'-ob»'lc sell vr«j ro^’col. pacific 
Con -’activity In tho irrn'l*ted c® 1© wo 1'* t! os tVt of 
a non-lrr* dieted control# “ha *>cid r>ro uc-' 1 vs • /wasursd by 
titrctln *^8 ’ono^ssic * cid. ils co* ut«tl n*» follovj 

n = no. of "ol^culo* of Kncf.h**ic acid fair d r r 
■ ecord In th*» Irr” 11 • ^-1 liquid sore tV>n th® 
nojE>er In th® llcruld not lrr*d3*tod. 



n = ro. of ior-p«irs 


foraed ; *r a®ccnd 'ey 


a’ sorp' 


of th* *et” and 


rc^n.r>. rayo. 




xo-rl’-c-'t-l cults 


( -3} f o»ru ted : 




'tire ens 1 'Icofcol 


® l” 5 ! ^ i •* 

b.‘-.x»° 5.0x1 lj 


r»/n 

1.7 


uro tmayl * 1 cohol 


■^xll 13 4.7x1 13 


.B2 



In ’ -'n»©n® 



‘hose cotr uted r eults are undoubtedly in error, sloe® 
”*8r/d that, ir co*' utl"-_ tb© ion pslr* rro’uced, 
tho c cclflc io-'lxation of oto ”nd *>•• "« r* yc l^ tV s-'rzo 
”9 that of •"V-ha r*ys, an.i c«*d in benzyl «lcohol to b© t^rt 
of benssene, 1.29 (fcotr.ote). It la y id-ess l , t-iorefor®, 
h"t ‘Is fl uro Ivon for r n*’ la uc’' too l®r o, th«t "m/n* 

1b uc 1 ' r®°t®r t>c»! r*'ort"d, end t’-'-t a cb*itf r®-chien is 
cccurri” , c'trl cad by t • ©’ or ed rcdl'-tlon; t' 13 la to 
be exact'd, ’uc to t a autoorldr t ive rrture of alcohol. 

results, although erroneous, do *u. « t tV’fc 
pr«c* ic^llr ”11 of the c v «*cr**d r ■ a l tion In aerobic h®nz/l 




I 








•lcohol i or md®* In 'xciti v t » ruto-ori Vtion of th® 
oolv nt. inco, * cc ut-*d in /*rt c, Tonic Yi«ld t leuco- 
cyM.lt ■* pbotolv i-. It rl*o c-v^bl# of *c counting for c Irrg© 
ro’"*’ of th® *>’• «n«r *7, prob* ly t><« l«ucrey«rld0 

«cfco <\n r rrot*ctive t». cnt in b* t . 1 pIcT ol, draining; off 
tb® xcfs ©n’-r froa tb® nctiv’t'-d ©olv*nt r - r or& pT^on- 
ont elt -r *1 n of th» solv"-!! »olecu ■ •*•» occuri . or© de- 
inv< ;tl 'ti-'n io rooulrxi, ovrvor, •>for" th® 
nature of * ® r roc • lo c«p®:i® of int*r -'rotation. 



^oofrot*! uot® : k! c ernnr "vur-'e dl® oz’lflacho Ionisation 

»Ver 'ots und der ^n«an- -tr-thlen ebenco »ross vio di® dor 
plpho- tr*Hl®n engcnona®n ..... Unruota. {: -1} 
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tire tl ra for* ^hitnre orlc t 

Inc© r r**-iid a J A 1 • «©thod of ro 'Tlnr, l^rge 
cue* title* o° f.iro l-mcoeynnid©.* of trl hmylret’ on© Ives 
'©on t:v'>lc r '*d ( ©r.dix *)» It it possible to sur ect 
e«v*rnl -v* -k • of future work: 

(р) luil-r s‘u31 > o of the leucoc I'o *vn r 1 of other 
of t’-.© trlphcnylmeths-n' • dyes. 

(h) rhe r-*^f* ration aid Irradiation of »nz/l alcohol 
• olutirr of • l**chit * r»©n l©ueoey*»Ti<S« of hl«h con cent ra- 
ti ''n in order that the curve of specific color yi?ld m e re- 
lated to Icucocyr i '© concentration ary be fully known 
( igur® in order to eat. :1m* t© the anxirua ionic yield 
roasi v li-». 

(с) "he inventigrtion of the relative affects of 
£«*.-r erd x-r^yo, beta sad *»lrha. particl^r, neutron© and 

''O itmr u‘or sensitive leucocy^^id© solutions under vary- 
Ir>r c ".11 1 of tna r*turo, oxygen tension, dose rot®, 
rnrl t e of solv t. 

(') 1th th© above knowledge, th© development of 
"ccur *.< 'orir.cfrlc oolutions p. d gels c° ”ble of color! - 
r*tric intf rrretptlon. 

(©) lnvettl »-tion of sufficient theoretical depth 
to level c: - t. eo’^y pi©cu*t© to oxolrin the nature of th© 
©nsnffy transfer oroccna from the solvent to the dis^olv^d 
leucocymi^o ssoleeuloa. 



Tabulations I, II, III. 
Glossary of Abbreviations: 
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S z 3zOH Benzyl Alcohol 

AAE Acetoacetic Ester 
Acet Acetone 

5-AcOH 5 drops per 5 cc. Glacial Acetic Acid. 

5-HC1 5 drops per- 5 cc 0.04 N HC1. 

GW Soft Glass Wall Container. 

SW Silicone ' Dri-Film' coated Containers. 

MGCN Malachite Green Leucocyanide in gram moles per liter. 
MGH Malachite Green Leucobase in gram moles per liter, 
c z dye concentration in micromoles per liter. 

( 1 mole malachite green oxalate is 2 moles of dye) . 

Z % Transmissivity 6400 Angstroms, 1.005 cm. optical 
path, compared to doubly distilled water. 

Adj. % T = % Transmissivity assuming X 100.0 r 0.00 



D Z Optical Density. 

K - (Sum D / sum c) from c = 0.10 to 40.0, a weighted constant 
according to Beer's Law. 

L s(3um net c / sum 1000 td ) , specific dye yield in micromoles 
per liter per lOOOrd. 

r/min z calibrated air dose in Roentgens per minute, 
r » Total calibrated air dose, 
rd r Adjusted air dose, r x d. 
d - Solvent density in grams per cm3. 

T r Temperature in 0 C. 

Age s Number of hours elapsed between mixing and spectro- 
photometric reading. 



Tabulation I- Color Standards , <[£ 



s 


0 


% T 


AdJ. 
& T 


D 


f 

K 


BzOH 


O. ooo 


96.2 


100.0 


0.0 




lAcOH 


0.010 


97.0 


100.9 


- .004 




GW 


0.032 


96.0 


99.8 


.001 




Age24 


0.100 


95.9 


99.7 


.001 






0.316 


93.4 


97.2 


.013 






1.000 


35.0 


88.4 


.054 






3.162 


12.2 


75.1 


.124 






10.000 


4-2 • 6 


44.3 


.354 






31.62 


6.8 


7.07 


1.150 


5.0367 




100.0 


0.3 


0.3 


2.506 




BzOH 


0.00 


95.0 


100.0 


.0 




5-HC1 


0.08 


94.1 


99.1 


.004 


w 


GW 


0.16 


94.1 


99.1 


.004 




Age 5 


0.20 


94.0 


99.0 


.005 






0.40 1 


92.8 


97.7 


.010 






0.80 


39.1 


93.8 


.026 






1.60 


37.0 


87.4 


.0 59 






2.00 l 


32.2 


86.6 


.063 






4.00 i 


37.8 


67.2 


.173 






8.00 : 


51.6 


22.7 


.644 


, 




16.00 


5.4 


5.68 


1.245 






20.00 


2.62 


2.75 


1. 561 


0.0713 




40 . 00 


C.36 


0.38 


2.421 




BzOH 


0.000 ‘ 


91.6 : 


.00.0 


.0 " 




5-HC1 


0.066 < 


51.6 : 


LOO .0 


.0 




SW 


0.164 i 


38.9 


97.1 


.013 




Age44 


0.410 < 


36. c 


97.9 


.028 






1.024 ' 


’6.9 


84.0 


.076 






2.760 1 


:8 . 3 


a h 

* . . 


Tf,7 

A 4 " 




- - „ - — 


>' 4r 

* ♦ rrw - a. 


-c.a. 


31o4 _ 


. - -503 






16.00 


5-58 


6.1 


1.215 






40 . 00 


0.26 


0 . 2 Q 


2. 547 


0.0688 


AAE 


0.000 


95.0 


100.0 


.0 




5-HC1-; ' 


0 .066 


94.2 


99.2 


.004 




SW 


0.164 


92.1 


97.0 


.013 




Age44 


0 . 410 


80.3 


°4 .0 


.027 






1.024 


.82.2 




.063 






2 . 560 


66.3 


. 8 


.156 






6.40 


42.8 


45.1 


. 746 






16.00 


15.3 


lb % l 


• 793 






40.00 


0.90 


O.QR 


2.024 


0.0514 



T 6400 Angstroms. 



s 


c 


% T 


Adj. 
% T 


D 


K 


SzOH 


0.000 


94.0 


100.0 


• 0 




5AcOH 


0.010 


93.2 


99.1 


.004 




GW 


0.032 


91.7 


97.5 


.011 




Agel70 


0.100 


91.4 


97.2 


.012 






0.316 


86.3 


91.8 


.037* 






1.000 


72.2 


76.8 


• 115 






3.162 


52.0 


55.3 


.257 






10.000 


18 . 69 


19.9 


.702 






31.62 


0.70 


0.74 


2.128 


0.0704 




00.0 


0.19 


0.20 


2.695 




Acet 


0.00 


96.0 


100.0 


.0 




5-HC1 


0.08 


94.8 


98.8 


.005 




GW 


0.16 


93.6 


97.5 


.011 




Age 5 


0.20 


92.7 


96.6 


.015 






0.40 


90.2 


94.0 


.027 






0.80 


34.8 


88 . 4 


. 0 54 






1.60 


75.6 


78.8 


.10 3 






2.00 


70.5 


73.7 


.132 






4.00 


52.3 


74. 7 


.264 






8.00 


OP 0 


29.2 


.575 






16.00 


7.7 


8.0 


1.097 






20.00 


3.3 


3.9 


1.409 


0.0686 




40 . 00 


0. 3 


0.3 


2.468 




AAE 


0.000 


94.0 


100.0 


.0 




5-HC1 


0.066 


94 . 0 


. c 


.0 




GW 


0.164 


';P O 

^r / ^ • Oki 


98.1 


.009 




Age44 


0 . 410 




95.0 


.022 






1.024 


30 . 8 


86.0 


. 066 






2 . 56O ' 


33.^ 


57.4 


. 171 




. 


6 ..40 - ’ 


>6 . 8 - 


-39.1 


.40-7 - 


— -- -- _ 




L6.00 


7 . 57 


S.C5 : 


l.094 






. 00 


0,48 


0.71 ; 


: .292 - 


9.0610 



Tabulation II - 4 Mev Betatron Tests. 



No. 


s 


r 

nln 


r 


rd 


% T 


SdJ. 

% T 


B-0 


3zOH 5-AcOH 


0 


0 


0 


90.9 


100.0 


3-C 


Bz0H,0.0112MGCN 

5-AcOH 


0 

«*• 


0 

* 


0 


71.6 


78.7 


B-l 


BzOH ,0.0112MGCN 
O-AcOH , 


45 


4050 


4225 


61.7 


67.8 


B-2 


BzOH ,0.0112MGCN 
5-AcOH 


45 


4050 


4225 


58.8 


64.7 


B-l -A 


Reirradiation of 

B-l. 


45 


8100 


8450 


51.6 


57.4 


10-0-2 


AAE , 5-HC1 GW 


0 


0 


0 


93.0 


100.0 


10 -V -2 


AAE ,0.0 16MGCN 
5-HC1 GW 


0 


0 


0 


72.0 


77.4 


10 -X-2 


AAE " " " 


45 


4050 


4150 


73.2 


78.7 



D 


c 


L 




.0 


.0 


0.00 




.104 


1.49 


0.00 




.169 


2.41 


0.22 


(Acid added 








if ter irrad. 


.189 


2.70 


0.29 


Held added 








are irrad# 


.241 


3.44 


0.23 




■ 


II 

o 


.0700 




.0 


.0 


0.00 




.111 


1.82 


0.00 




.104 


1.70 


- 0.03 






K i 0 


.0610 
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Tabulation III-200 Kev X-ray Teste. Page No. 6 1 

All tests were made as explained in Part (2) of X-ray 
and Gamma Ray Experimentation. 

An initial series of tests were run using very impure 
malachite green leucocyanide in benzyl alcohol. Before 
accurate readings could be taken, the color had badly faded 
in the presence of acid, indicating free cyanide impurities. 

An earlier series of qualitative tests showed thatless 
color than was measurable was formed in absolute methanol 
when 0.003 gram moles per liter of leucocyanide was in sol- 
ution, with an air dose as great as 5000 r. 

Similarly, even with more than 0.02 moles per liter of 
leucocyanide in solution in glacial acetic acid, 9900 r air 
dose failed to produce color typical of malachite green. A 
brown color was formed, but it was not that of malachite 
green. 

A third series of tests, with glacial acetic acid as 
the solvent, 9900 r air dose, demonstrated that X-irradlatlon 
slightly accelerated the typical oxidation of diphenylamine 
to a pink dye — when mixed with leucocyanide, the oxidation 
was catalysed without irradiation and was tremendously cata- 
lysed with irradiation. This appeared in this case to demon- 
strate the efficacy of malachite green leucocyanide as an 
active participant in the photodynamic process (C— 1, p.1145). 

In the following tests, sample color fading in benzyl 
alcohol was not appreciable over a period of one week after 



irradiation. 



Tabulation III - 200 Kev X-ray Results. Page No. 62 

Series I 4-14-51 T 25°C GW K = 0.0700 

L-l 3z0H 5-HC1 MGCN 0>. 01842 m/l 
B-l BzOH 5-HC1 MGCN 0.00921 m/l 
N-l BzCH 5-HC1 MGCN 0.00460 m/l 
0-1 Acet 5-HC1 MGCN 0.01758 m/l 
U-l 3zCH 5-HC1 MGCN 0.0 3000 m/l 
V-l 3z0H 5-HCL 

(Note- Runs 5 to 8, undetermined amount of extra scatter in 
excess of 10$ Inadvertently Introduced in geometry.) 



Series II 4-24-51 T 25°C K = 0.0700 3zOH 5-HC1 

0.0610 AAS 5-HC1 

Benzene+MGCN irradiated without acid. All Irradiated 
samples received 4000 r air dose, 400 r/min. 

Adjusted air dose rd s 
BzOH 4170 rd 
AAS 4100 rd 
Bz 3515 rd 



Series III 5-2-51 T 25°C K = 0.0700 3z0H or Acet 5-HC1 

0.0610 AAS 5-HCL 

All irradiated samples received 4000 r air dose Qfr 
400 r/min. 

Adjusted air dose rd : 

BzOH 4170 rd 
AAS 4100 rd 
Acet 3170 rd 
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Tabulation III, Series I 200 Kev X-rayfeests, % T ag>6400 A 



No. 


s 

1 


r 

nin 


rd 


% T 


Adj. 
% T 


D 


c 


L 


Wall 


O-L-l 


3z0H 0.01842 GW 


0 


0 


86*0 


91.5 


.037 


0.53 






1 




400 


835 


80.0 


85.2 


.070 


1 . 00] 


I 






2 




II 


2085 


73*6 


78 . 3 


.106 


1.51 




0.463 




3 




II 


4170 


61.9 


65.9 


♦ 181 


2.59 








4 




It / 


8350 


48.1 


51.2 


.291 


4.16J 


1 






5 


i 


300 


835 


81.0 


86.2 


.064 


0.911 


I 






6 




ii 


2085 


72.3 


76.9 


.114 


1.63 


\ 


0.500 




7 


' 


ii- 


4170 


62.0 


66 . 0 


.180 


2.57 








8 




ii 


8350 


43.7 


46.5 


.332 


4.74J 


1 






o-M-i ; 


BzOH 0.00921 GW 


0 


0 


89.0 


94.7 


.024 


0.34 






l 




400 


835 


86.1 • 


91.6 


.038 


0.541 


I 






2 




It 


208 5 


81.2 


86.4 


.063 


0.90, 


r 


0.269 




3 




!l 


4170 


71.8 


76.4 


.117 


1.67 1 








4 




11 


8550 


65.7 


67.8 


.169 


2 . 4lj 


1 






5 




200 


835 


86.1 


91.5 ■ 


.038 


0.54 - ' 








6 




ii 


2085 


80.2 


8^.3 


.069 


0.99 


► 


0.284 




7 




it 


4170 


73.8 


78.5 


.105 


1.50 








8 




it 


8350 


60.7 


64.6 


.190 


2.7lJ 








O-N-l 


BzOH 0.00460 GW 


0 


0 


89.2 


94.9 


.023 


0.33_ 






1 




400 


835 


87.0 


92.6 


.033 


0.47] 


i 






2 




ti 


2085 


83.8 


89.2 


.049 


0.70 


► 


0.165 




3 




1! 


4170 


80.7 


85.9 


.066 


0.94 








4 




II 


8350 


70.7 


75.3 


.123 


1.76J 








5 




200 


835 


86.1 


91.6 


.038 


0 . 541 








6 




it 


2085 


85.0 


88.3 


.054 


0.77 


r 


0.265 




7 




n 


4170 


72.1 


76.8 


.115 


1.64 


1 






8 




ii 


8350 


63.1 


67.2 


.173 


2.47J 








O-o-l 


AcetO. 01758 GW 


0 


0 


86. 5 


90.1 


.045 


0.64 






J1 




- 63.5 


? 400 


84.0 


. 3JL..5. .. 


.,0.58.. 


. o.? 3 ) 






2 




.585 


* ir 


78.2 


81.4 


.089 


1.27f 


0.389 




3 




5170 


ti 


74.3 


77.4 


.111 


1.591 








4 


> 


3340 


11 


52.8 


55.0 


.260 


3.43J 








5 




635 


% 200 


83.0 


86.4 


.063 


0.90") 








6 




-585 


11 


80.0 


83.3 


.079 


1.131 


r 


0.495 




7 




AL70 


11 


63.8 


66.4 


.178 


2. 54 ! 








8 


< 


3340 


11 


52.1 


54.3 


.265 


3.790 








O-U-l 


3zCH 0.03 GW 


0 


0 


72.6 


77.3 


.112 


1.60 






LO-U-1 


ii 


400 


8350 


29.4 


31.3 


.505 


7.20 


0.571 




O-V-l 


3zOH 


0 


0 


94.1 : 


.00.0 










L0-V-1 


BzOH 


400 


8350 


9~.9 














Acet 


0 


0 


96.0 













r 

i 

\ 

> + 
s* 
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Tabula 


tion 


III, 


Series 


III 200 Kev 


X-ray Tests, % T 6400 A. 


No. 


S 


r 


rd 


% T 


AdJ. 


s 

D 


c 


L 


Mall 








min 






<? <p 












01-0-3 


3zOH .0525MC-CN 


400 


4170 


46 . 5 


48.8 


.311 


4.44 


0.944 


SW 




4 


" " MGCN 




0 


88.1 


92.4 


.034 


0.49 




SW 




7 


BzOH MGCN 




0 


95*2 


100.0 








SY/ 


• 


11 


3zOH .0 5251'JGCN 




4170 


44.1 


46.5 


• • 352 


4.74 


] .010 


GW 




12 


" " MGCN 




0 


87.0 


01.8 


.037 


0.53 




GW 




13 


BzOH MGCN 




0 


94.6 


100 . 0 




• 




GW 




Ol-L-3 


2 z OH *02 MGH 


400. 


4170 


17.4 


18.3 


.737 


10.53 


0.077 


sw 




4 


BzOH .02 MGH 




0 


18.3 


19.3 


.715 


10.2] 




sw 




7 


BzOH 




0 


96.0 


100.0 








sw 




11 


BzOH .02 MGH 




4170 


15.2 


15.0 


.79* 


11.56 


0,276 


GW 




12 


BzOH *02 MGH 




0 


18. 3 


19.3 


.715 


10*21 




GW 


• 


13 


3zOH 




0 


95.0 


100.0 








cw 




01-M-3 


Acet *02 MGH 


400 


3170 


23.O 


24.1 


.618 


8.83 


0.262 


sw 




4 


Acet .02 MGH 




0 


25.3 


27-5 


. 560 


8 . 00 




sw 




7 


Acet 




0 


95-5 


100.0 








sw 




11 


Acet *02 MGH 




3170 


16.1 


15.9 


.773 


11.04 


0.959 


GW 




12 


Acet .02 MGH 




0 


26.3 


27.5 


. 560 


6 . 00 




3v; 




13 


Acet 




0 


96.4 


100.0 








GW 




01-13-3 


AAE .02 MGH 


400 


4100 


10 . 3 


11.3 


.945 


15.48 


0 . 586 


sw 




4 


AAE .02 MGH 




0 


13. 5 


14.2 


.848 


13.90 




sw 




7 


AAE 




a 


95.2 


100.0 








sw 




11 


AAE .02 MGH 




4170 


12.1 


12.7 


. 897 


14.70 


$.242 


GY/ 




12 


AAE .02 MGH 




0 


13.9 


14.6 


.837 


13.71 




GW 




13 


AAE 




0 


95.4 


100 . 0 






1 


GW 
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(A-l) 'rl-a, . » niotocheraic^l factions of Coloring ’nttor. 

ull. Ch^ra. oc. Japnn £, 65 (1927)* 

(3-1) >urton, ,t .adlation Ch -mis try ( 3 V ) . 

J. ;,7t, t colloid. Chora. 564 ( 3.9 / '). 

(3-2) ?iol*»c.Vi , J. j • ..enri, V.s bsorptlon of "ltraviolat, 

~ -\j a by li’V »’tic 'Icohol , ,ci , then, Mdehydos 
* ’ cton®o. ' oant. reni. 125 . 456 (1313). 

(3-3) rr . i^n, . .rebcth, A., . t<>’ ->rt, , 'b»orption 

■•ctr*. of ubrtmoon ontainin* T ' il* ’Lo^a. 

. oc. 132, 406 (191 7 ). 

(3-4) tcrihalDt, . , .cudschon, .1 ur 1 1 r® 'lotions ®ff- 
lcic»9 'n* 1» ' otcc "> d 9 cd or>< vi t-»mairoo, 

,#r * 1* ■ 1 •«ri e< '.' >r 7* Uv»n 7t Ula* 1* p*ioto- 
lyi ' l'acoto o- t. ro*?. 1 'i- fr . (1213). 
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